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INTESTINAL OBSTRUCTION IN INFANTS AND CHILDREN 


KENNETH C. SAWYER, M.D 
AND 

HORACE P. MARVIN, M.D. 
DENVER 


HE PROBLEM of intestinal obstruction in infants and children presents 
a definite challenge to the medical profession. In recent years there has been 
an encouraging decrease in the mortality rate owing to (1) the ability of family 


physicians and pediatricians to recognize various types of obstruction early, (2) the 
surgeon’s willingness to operate without delay, (3) a better understanding of fluid, 
electrolyte and blood volume balance and (4) present day refinements in anesthesia. 
Nevertheless, the statistics from hospitals having large numbers of patients treated 
by men who specialize exclusively in pediatric surgery prove that intestinal obstruc- 
tion in youngsters continues to be a serious surgical emergency even under ideal 


conditions. Thus the challenge becomes even greater, demanding the best possible 
skill and judgment of pediatricians, general practitioners, radiologists, surgeons, 
anesthesiologists and all who may be called on to attend these young patients at the 
home, office or hospital. 

The principles involved in the management of intestinal obstruction in infants 
and children are much the same as those involved in adults, although the inability 
of children to withstand distention and acute fluid loss makes early recognition and 
immediate definitive treatment imperative. The causative factors, diagnosis and 
treatment will be presented, followed by brief reports of a few of our cases which 
illustrate the types and problems encountered in addition to certain observations 
that are important in the management of this condition. 


SYMPTOMATOLOGY 

The manifestations of intestinal obstruction in infants and children are usually 
definite and rather clearcut, although the severity of symptoms varies considerably, 
depending on the type and location of the blockage. Pain is the earliest and most 
constant symptom, usually accompanied with some degree of abdominal distention. 
Careful observation on the part of physician, parent or nurse is necessary in children 
too young to describe their complaints. The typical pain is colicky in nature, with 
complete relief between the painful paroxysms. In the presence of a strangulated 
obstruction there is a constant progressive type of pain between the colicky 
paroxysms. In infants the pain can usually be detected by noting the pallor, grunt- 
ing respiration and short unnatural cry. The patient is obviously extremely ill. 
If the obstruction is relieved completely, the child relaxes at once. However, in the 
presence of peritoneal irritation, the child is restless and extremely irritable and 
continues to cry. 


From the Surgical Service, Children’s Hospital. 


| 








ARCHIVES OF SURGERY 


The vomiting in cases of obstruction is characteristic, increasing in frequency 
and in amount. The character of the vomitus varies with the section of intestine 
obstructed, thus helping in the localization process. If the obstruction is high in the 
duodenum, the vomitus contains only the milk or food eaten. If it is below the 
papilla, the vomitus will contain the same plus a thin yellow-tinged fluid due to bile. 
Low obstructions usually result in darker, foul-smelling vomitus with a fecal odor 
at times. Abdominal distention is an important finding in these cases, the degree 
of distention depending on the location and duration of the obstruction. Peristaltic 
waves can usually be observed and bowel patterning noted in some instances. Other 
pertinent clinical findings are the palpation of an abdominal tumor and bloody 
stools. 

DIAGNOSIS 


In the diagnosis of intestinal obstruction, a complete history, careful physical 
examination to include inspection, palpation and auscultation of the abdomen and 
a cautious rectal examination are all important. If there is too much hesitation, 
the diagnosis becomes obvious but the chances of recovery are jeopardized by 
dehydration and other complications. 


Early and judicious use of anterior, posterior and lateral roentgenograms is a 
safe procedure and of invaluable aid in locating abnormal accumulation of gas in 
the small bowel. It must be remembered that there may be some gas in the small 
intestine normally in infants. Moreover, it is doubtful that administration of barium 
sulfate by mouth is a wise procedure in studying little patients roentgenologically. 
Distended loops are especially significant in the absence of gas in the colon, helping 


to determine the presence and type of obstruction. The gas pattern in simple types 
becomes rather definite ; the distended coils of intestine are arranged in a transverse 
position, and the valvulae conniventes remain distinct since the bowel may contain 
a little liquid but mostly gas. As the blockage progresses, the pattern becomes more 
pronounced until a “stair step” arrangement of the proximal distended bowel 
develops. In contrast, however, there is no characteristic pattern when strangulation 
is present and the valvulae conniventes are indistinct or not seen. This condition 
is due to the extravasation of considerable blood or serum into the strangulated 
loops. 

In brief, the pathognomonic symptoms and signs of strangulated obstruction 
are (1) the sudden onset of colicky abdominal pain, with a residual and constant 
pain between paroxysms, (2) rebound tenderness, (3) auscultatory sounds that 
reach a maximum crescendo at the height of pain except in late cases with sufficient 
peritoneal irritation, in which there may be an absence of these sounds, and (4) the 
roentgen findings noted above. Moreover, if this important challenge is to be 
accepted and more young lives saved, it is imperative that an early diagnosis be 
made in all cases of bowel obstruction. More especially is this necessary in cases 
in which strangulation is present. 


TREATMENT 


The treatment must be considered as primarily operative and of an emergency 
nature, combining sound surgical judgment and meticulous technic with proper 
anesthesia. The operative management is much the same as that employed in adults 
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as described by one of us,’ although children do not tolerate an enterostomy or 
exteriorization of the bowel for any length of time because of the difficulty in main- 
taining proper fluid balance. Division of adhesions, releasing the bowel from some 
type of compression, reduction of an intussusception, enteroanastomosis around the 
obstruction and/or excision of obstructed segments are the principal procedures 
to be considered by the surgeon. The exact procedure will depend on the conditions 
found in the abdomen, and each patient must be treated individually. 


Decompression by gastrointestinal suction, blood transfusions, fluid replacement, 
use of oxygen, sedation and chemotherapy plus excellent nursing care are invaluable 
adjuncts to the operative procedure. Intestinal intubation may relieve distention, 
permit some delay in operation to improve the patient’s general condition and some- 
times aids in locating the blockage preoperatively. These are advantages in many 


cases, but the possible disadvantage when suction sometimes masks a strangulated 
obstruction because of improvement in symptoms and signs after a period of decom- 
pression must also be considered. It is always vital to maintain proper chemical 
and water balance in young patients. 


ETIOLOGIC TYPES AND CASE REPORTS 
One may well ask: “What are the types of intestinal obstruction in infants 
and children and how do you manage each type?” The following brief discussions 
and concise abstracts from our files will illustrate intestinal obstruction in young 
patients caused by (1) external hernia, (2) bands and adhesions, (3) volvulus, 
(4) Meckel’s diverticulum, (5) intussusception, (6) malrotation, (7) congenital 
atresia and (8) stenosis of the rectosigmoid and imperforate anus. 


EXTERNAL HERNIA 


It is believed that strangulated external hernia is a commoner cause of intestinal 
obstruction in children than is generally recognized. Mayo, Miller and Stalker? 
noted it in 54 per cent of cases at the Mayo Clinic. McIver * found it in 44 per cent 
of 335 cases at the Massachusetts General Hospital. Thorndike and Ferguson * 
reported that 106 of 1,740, or 6 per cent, of all hernia operations were for incarcera- 
tion. Erdman ° found that 1.8 per cent of 2,587 inguinal hernias and 25 per cent of 
97 umbilical hernias were strangulated at the time of operation. In the past two 
years, 50 per cent of all hernias repaired by one of us (K. C. §.) at Childrens 
Hospital were strangulated or incarcerated at the time of operation. These are 
significant figures, to say the least. 

As a rule, the diagnosis of strangulation in an external hernia is obvious and is 
made before there is enough circulatory bowel damage to necessitate resection. 
However, we have encountered a number of cases in which there was sufficient 


1. Sawyer, K. C.: The Management of Acute Intestinal Obstruction, Northwest Med. 
45:735, 1946. 


2. Stalker, L. K.: Various Types of Acute Intestinal Obstruction: Surgical Management, 
Proc. Staff. Meet., Mayo Clin. 15:356, 1940. 


3. McIver, M. A.: Acute Intestinal Obstruction: General Considerations, Arch. Surg. 
25:1098 (Dec.) 1932. 


4. Thorndike, A., Jr., and Ferguson, C. F.: Incarcerated Inguinal Hernia in Infancy and 
Childhood, Am. J. Surg. 39:429, 1938. 


5. Erdman, J. F.: Strangulated Hernia, M. Rec. 65:407, 1904. 
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strangulation of the bowel to cause doubt as to its viability. We would be remiss if we 
did not warn physicians against the use of taxis in these cases, for we believe that 
such a procedure is one of the main causes contributing to gangrene of the bowel. 
One hundred per cent oxygen inhalations, injections of procaine into the mesentery, 
the fluorescein test and the return of circulation to a strangulated loop after 
papaverine injection ° are all helpful in determining the necessity of resection. It is 
our opinion that conservative measures should not be considered in cases of strangu- 
lated obstruction because the time factor and the avoidance of bowel injury by taxis 
is so important. 


Case 1—A 7 week old male infant was admitted to the hospital on April 9, 1947, with an 
irreducible herniation into the scrotum of one hour’s duration. He had acute pain and moderate 
abdominal distention, with a large tense mass present in the scrotum. Intestinal sounds were 
high pitched. The abdomen was explored almost immediately, and a deeply discolored loop of 


Fig. 1 (case 2).—A, photograph of patient showing umbilical hernia containing strangulated 
loop of ileum. 

B, flat plate of the abdomen showing typical pattern of a strangulated type of intestinal 
obstruction and hernia as a dense homogenous elliptical mass. 


ileum in the sac was found. Vessels to the intestine were thrombosed, and the mesentery was 
edematous. It was difficult to,reduce the loop of intestine even after the internal ring was widely 
opened. Oxygen (100 per cent) was administered and normal color returned to the intestine. 
The hernia was repaired with transplantation of the spermatic cord. Uneventful recovery 
followed, with discharge from the hospital on April 18, 1947. 

Case 2.—A 2% year old girl had been hospitalized for 225 days for the treatment of nephrosis. 
On the morning of Sept. 4, 1947, the patient became irritable and vomited. Umbilical hernia 
was noted at the time of admission and had increased in size. A slight elevation in temperature 
was noted, and the hernia was purple, tense and tender (fig. 14). A flat plate of the abdomen 
showed the typical pattern of a strangulated type of intestinal obstruction. The hernia was 

6. Laufman, H., and Method, H.: Role of Vascular Spasm in Recovery of Strangulated 
Intestine: Experimental Study, Surg., Gynec. & Obst. 85:675, 1947. 
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seen as a dense homogenous elliptical mass (fig. 1B). It was repaired immediately and a 
strangulated loop of ileum discovered. The mesentery was injected with 0.25 per cent procaine 
hydrochloride, 100 per cent oxygen was administered and the color returned to the bowel at 
once. Hernia was repaired by imbricating the fascia as in the Mayo type of umbilical hernia 
repair. Convalescence was uneventful. 


BANDS AND ADHESIONS 
3ecause of the low incidence of surgical procedures, cases of obstruction from 
bands and adhesions in childhood are uncommon. Mclver * has classified these cases 
into (1) early postoperative cases, (2) late postoperative cases and (3) cases in 
which operation is not performed. The incidence of early postoperative obstruction 


Fig. 2 (case 4).—Flat plate of the abdomen revealing multiple distended loops of small 


intestine. 


is believed to be much higher than statistics would indicate, as strangulation occurs 
in only a few instances. Conservative therapy with a Wangensteen or Miller-Abbott 
tube is often justified in early postoperative cases, frequently with good results. 


Case 3.—A 2% year old boy was admitted to the hospital. He had been ill for three days 
with stomachache, fever, restléssness and no desire to eat. He vomited several times on the 
night of admission. The child was acutely ill, with generalized tenderness and rigidity of the 
entire abdomen. The white blood cell count was 8,200, and the differential count was normal. 
At operation through a right rectus incision an acutely inflamed perforated appendix with 
generalized peritonitis was discovered. The appendix was removed, and five Penrose drains to 
different areas of the wound were used. The patient was given 100,000 units of penicillin before 
operation and 50,000 units every three hours until shortly before his discharge from the hospital. 


7. McIver, M. A.: Acute Intestinal Obstruction, Arch. Surg. 25:1106, 1932. 
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‘The child had an uneventful course except for acute distention and a temperature of 103 degrees 
a week after operation, when a roentgenogram revealed a typical pattern of acute, mechanical 
obstruction of the small intestine. A Miller-Abbott tube was passed, with complete relief of 
distention, and a bowel movement occurred within 24 hours. Complete recovery followed. 


Operative correction is usually necessary in cases of late postoperative obstruc- 
tion because the adhesive bands are fixed and permanent. Strangulation and vol- 
vulus occur much more frequently in this group than in those cases in which 
obstruction is due to bands or adhesions of inflammatory or congenital origin. 

Case 4.—A 3 year old boy had been operated on four weeks previously for acute perforated 
appendix and generalized peritonitis. On Sept. 10, 1946, he began to vomit, and his abdomen 
was acutely distended. A roentgenogram revealed multiple distended loops of small intestine 
(fig. 2). Conservative measures failed. On September 12 the abdomen was explored and 
volvulus around an adhesion to an old right rectus wound discovered. The bowel was viable; 


Fig. 3 (case 5).—Koentgenogram of the stomach eight hours after barium meal, showing 
obstruction distal to duodenal cap. 


the volvulus was relieved and the abdomen closed without drainage. Convalescence was 
uneventful, with discharge on the twenty-first day. 


In pediatric cases without a history of abdominal operation, obstruction from 
bands and adhesions is relatively rare. When it does occur, it is usually of congenital 
origin and must encroach on the bowel lumen, directly or indirectly, to produce 
symptoms. A band obstructing the second portion of the duodenum as a result of 
improper rotation of the cecum is a good example of a disabling congenital anomaly 
that is frequently overlooked. Although acute obstruction was not present, the 
following case shows why a7 month old infant had difficulty in maintaining its 5%4 
pound (2.5 Kg.) birth weight. 

Case 5.—A 7 month old baby was admitted to the hospital with a history of frequent 
vomiting, diarrhea and failure to gain weight. A roentgenogram of the gastrointestinal tract 
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demonstrated dilatation of the stomach, with eight hour and 24 hour retention (fig. 3). The 
duodenal bulb seemed fairly normal, with some enlargement beyond the cap. Some type of 
irregularity of the duodenum was suspected from one roentgenogram. None of the meal had 
entered the cecum at eight hours. A diagnosis of partial obstruction of the duodenum was made. 
The child was prepared for operation but a respiratory infection developed and the operation 
was postponed. The abdomen was explored 10 days later with the patient under general 
anesthesia. When the duodenum was exposed, it was found to be constricted by a congenital 
band attached to the parietal peritoneum and the hepatic flexure of the colon. It was divided 
and the bowel rotated medially by sharp dissection. The baby made an uneventful recovery 
except for faulty aeration of the chest and fever on the first postoperative day. Carbon dioxide- 
oxygen inhalations completely relieved this condition. The patient was dismissed from the 
hospital on the eighth postoperative day, and a rapid gain in weight after dismissal was recorded. 


VOLVULUS 

Volvulus in childhood usually owes its origin to defective fixation of the mesen- 
tery. In order for a volvulus to occur there must be an axis having one or more 
fixed points about which the bowel rotates. The axis is usually a congenital or 
acquired anomaly such as a band between a Meckel diverticulum and the umbilicus 
or an adhesion secondary to intraperitoneal inflammation. It is imperative to make 
an early diagnosis as strangulation is the rule and the bowel viability is threatened 
early. Case 6 illustrates the rapidity with which a portion of bowel can become 
gangrenous after torsion develops. 

Case 6.—A 12 year old boy was admitted to the hospital with severe abdominal pain which 
began three hours previously. The pain was intermittent; then it became steady and almost 
unbearable. The abdomen was tender, rigid and distended. Roentgen examination revealed a 
distended loop of small intestine lying vertically in the abdomen. Operation was performed 
immediately, with the removal of 1 foot (30 cm.) of gangrenous bowel, and an end to end 
anastomosis over a Furness clamp was accomplished. One row of fine intestinal and one row 
of cotton sutures were used for the anastomosis. Fluids, electrolytes and blood were given, 
and uneventful recovery followed. The patient was discharged on the twelfth postoperative day. 


MECKEL’S DIVERTICULUM 


Meckel’s diverticulum is said to occur in 2 to 3 per cent of all persons seen at 


autopsy. This anomaly does not often give rise to important pathologic changes, 


but it can cause obstruction in one of three ways,* namely, by (1) constituting a 
band running from the diverticulum to the inner side of the umbilicus, (2) acting 
as a leading point of an intussusception and (3) twisting and becoming adherent to 
the mesentery. 

Case 7.—A 9 year old boy was admitted to the hospital on March 27, 1948, with a history 
of frequent attacks of mild to severe colic all his life. He had had three episodes in the past 
three months. The present attack of intermittent abdominal pain and vomiting was the severest 
one. The right lower quadrant was tender on deep pressure, and he had a temperature of 99.6 F. 
The blood cell count was normal. A tarry stool was noted on March 28 at 6 a.m. The Meyer 
test showed a positive reaction for blood. The abdomen became distended; it was explored at 
once, and a Meckel diverticulum 18 inches (46 cm.) from the ileocecal valve was found. Multiple 
adhesions were present from the bowel to the attachment of the diverticulum at the base of the 
mesentery, which almost occluded the bowel. These were divided, and the diverticulum was 
excised by placing a clamp obliquely on the intestine and inverting the stump with one layer 


8. Ladd, W. E.: Congenital Obstruction of the Small Intestine, J. A. M. A. 101:1453-1458 
(Nov. 4) 1933. 
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of fine gastrointestinal sutures and one musculoserosal layer of interrupted cotton sutures. 
Pathologists reported that ileum and stomach mucosa were found in the Meckel diverticulum. 
An uneventful recovery followed, with discharge from the hospital on April 5, 1948. 


INTUSSUSCEPTION 

The incidence of obstruction of the bowel resulting from acute intussusception 
in children apparently varies in different sections of the country. About 75 per cent 
of the patients are under 2 years of age, according to Wangensteen.* The majority 
are between the fourth and seventh months of life, with two thirds of them male 
infants. The cardinal symptoms are intermittent abdominal pain, vomiting, passage 
of mucus and blood in stools and a palpable abdominal tumor. The importance of 
early diagnosis is evidenced by the fact that Ladd and Gross *° had no deaths in 110 
patients treated in the first 24 hours after the onset of symptoms. 


Case 8—A 7 month old girl was admitted to the hospital on Sept. 1, 1947, with abdominal 
pain of a few hours’ duration. She was pale, and her respirations were rapid. She vomited 
once and was crying, and a mass was noted in the abdomen. An enema returned with “currant- 
jelly-like” material. Abdominal exploration shortly after her admission revealed ileocolic intus- 
susception, with the head of the ileum in the sigmoid. It was reduced without difficulty to a 
point near the ileocecal valve. Because of edema and swelling, it became extremely difficult to 
reduce the remaining intussuscepted bowel. The right index finger and thumb were inserted 
into opposite sides of the ileocecal valve and a cartilaginous-like valve was slowly dilated, after 
which procedure the reduction of the remaining bowel was completed without difficulty. There 
was slight fever but fair hydration the next day. Wangensteen suction was discontinued on the 
fourth postoperative day. The bowels moved, and recovery was uneventful, with discharge from 
the hospital on Sept. 12, 1947. She has been well since that time. 


MALROTATION OF INTESTINES 

Malrotation of the intestines is not necessarily rare although cases in which it is 
of sufficient degree to produce obstruction of the bowel are infrequent. The literature 
contains over 200 reports of such cases. Ladd and Gross“ point out that most of 
the cases are found at autopsy, and a few of them represent postmortem studies 
made aiter abdominal explorations. A review of the embryology in this condition 
is interesting and helps to explain the pathologic process, but such a review will 
not be undertaken here. Suffice it to state that the principal anomalies are charac- 
terized by (1) incompletely rotated cecum, (2) lack of attachment of mesentery 
along posterior abdominal wall or (3) a completely rotated cecum which is 
unattached and mobile, A volvulus is the commonest of the many variations of the 
normal anatomy. Many cases of volvulus may well be due to this type of pathologic 
process. 

Case 9.—Although the patient in this case, a 23 year old nurse, is not in the age group under 
consideration, yet the surgical findings illustrate a combination of malrotation causes. She had 
noted mild attacks of colicky abdominal pain and constipation all her life, and it is surprising 


that an operation had not been necessary in childhood. On her admission she complained of 
severe abdominal pain which was somewhat relieved in a sitting position. A tender abdomen 


9, Wangensteen, O. H.: Intestinal Obstruction: Physiological and Clinical Consideration 
with Emphasis on Therapy Including Description of Operative Procedures, ed. 2, Springfield, 
Ill., Charles C Thomas, Publisher, 1942, p. 396. 

10. Ladd, W. E., and Gross, R. E.: Abdominal Surgery of Infancy and Childhood, Phila- 
delphia, W. B. Saunders Company, 1941, p. 121. 

11. Ladd, W. E.: Congenital Obstruction of the Small Intestine, J. A. M. A. 101:1453 
(Nov. 4) 1933. 





Fig. 4 (case 9).—Flat plate of the abdomen mistakenly diagnosed as partial obstruction with 
gas in the stomach and colon. Actually a volvulus of the cecum, with the Miller-Abbott tube 
in the duodenum. 





Fig. 5 (case 9).—Gross specimen showing gangrenous midgut. 
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was the only significant finding. There was slight fever and the white blood cell count was 
24,000, with 96 per cent polymorphonuclear cells. A flat plate of the abdomen was mistakenly 
interpreted as showing partial obstruction with gas in the stomach and colon. However, it actually 
demonstrates a volvulus of the cecum, with the tip of the Miller-Abbott tube in the second 
portion of the duodenum (fig. 4). When the abdomen was opened, there was bloody fluid with 
multiple loops of dilated small intestine and the cecum and colon were located in the left upper 
quadrant. A volvulus of the cecum was present. It was counterclockwise 2 by 360 degrees. 
The volvulus was reduced by clockwise rotation. Most of the bowel was gangrenous, and 
resection of the entire postarterial midgut consisting of distal ileum, cecum, ascending colon 
and half of the transverse colon was required (fig. 5). Primary end to end anastomosis of the 
ileum and the transverse colon over a Furness clamp was performed. A fine layer of gastro- 
intestinal sutures and a layer of cotton mattress sutures were used for the anastomosis. The 
mesentery was reconstructed with cotton suture. A band obstructing the second portion of the 
duodenum was divided and the abdomen closed. Uneventful recovery followed. 


CONGENITAL ATRESIA 


Congenital atresia of the bowel is an uncommon cause of obstruction in children. 
Davis and Poynter ‘* collected 392 such cases, in 50 per cent of which there were 
multiple atresias between the duodenum and the rectum. All were fatal. In 1928 
3irgfeld '* reported 194 cases, of which 58 involved the duodenum, 103 the small 
intestine and 33 the colon. Only 2 patients had been successfully operated on at 
that time. Ladd and Gross ** have studied this condition in detail, noting the high 
mortality and the rarity of successfully treated patients. In this condition we must 
reemphasize the vital need for early diagnosis and treatment for reasons already 
mentioned. Any child with persistent vomiting during the first two days of life 
should be carefully studied with this condition in mind. The following case demon- 


strates the value of early diagnosis by an excellent pediatrician, combined with 
painstaking care before and after the operation. 


Case 10.—We consider this a rather remarkable case,1* that of a 4 day old girl admitted 
on Jan. 11, 1947. The obstetrician reported an excess of amniotic fluid, with 2 gallons (8,000 cc.) 
drained from the mother before the baby was born. The delivery was normal, and the baby 
weighed 6 pounds (2.7 Kg.). Every feeding had been vomited. Stools were greenish and 
contained meconium. Jaundice developed and increased in intensity for two days. On her 
admirsion to the hospital the baby was well developed, poorly nourished, jaundiced and dehy- 
drated and weighed 4 pounds (1.8 Kg.). The upper portion of the abdomen was distended. The 
veins in the anterior abdominal wall were markedly distended. An abdominal roentgenogram 
demonstrated a large homogenous gas pocket, thought to be gas in the duodenum. Subcutaneous 
and intravenous administration of fluids corrected dehydration rapidly. On January 12 abdominal 
exploration revealed atresia in the third portion of the duodenum and a markedly dilated stomach 
and duodenum, with collapsed bowel beyond the atresia. A posterior duodenojejunostomy was 
perfcrmed using two layers of fine 0 chromic surgical gut. Intravenous administration of blood 
and plasma with continuous Wangensteen suction was employed postoperatively. The infant 
was placed in an incubator with oxygen and external heat. There was no attempt at feeding 
until January 14 when extremely small doses of breast milk were given. The baby made a 
gradual gain in strength and weight. The formula was increased as tolerated, and she was 
dismissed on January 28 with a weight of 5 pounds 5 ounces (2.4 Kg.). At the time of 
discharge from the hospital she was vigorous and taking her formula well. 


12. Davis, D. L., and Poynter, C. W. M.: Congenital Occlusions of the Intestines, with 
Report of a Case of Multiple Atresia of Jejunum, Surg., Gynec. & Obst. 34:35, 1922. 

13. Birgfeld, E.: Congenital Atresia of the Small Intestine, Zentralbl. f. Chir. 55:1548, 1928. 

14. Ladd. 12 Gross.1° 
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The practicability of duodenojejunostomy in cases of atresia below the ampulla 
of Vater has been demonstrated.’® In atresias of the jejunum, ileum or colon the 
anastomosis should be performed between those parts immediately above and below 
the obstruction. Injection of air into the collapsed distal portion of the bowel greatly 
facilitates the operation. Farber’s test ** to demonstrate cells from the vernix caseosa 
is helpful in differentiating atresia, intestinal stenosis and hypertrophic pyloric 
stenosis. 


Fig. 6 (case 11).—Roentgenogram of the abdomen showing distention of the colon and 
stenosis of rectum and sigmoid after injection of iodized oil. 
STENOSIS OF THE RECTOSIGMOID AND IMPERFORATE ANUS 
Atresia of the anus or the lower part of the rectum occurs about once in 5,000 
births. It may occur with or without abnormal fistulous communication of the 
bowel (Wangensteen ‘*). Simple atresia was present in about 50 per cent of 100 


15. Sawyer, K. C.; Nelson, J. M., and McEndaffer, D. M.: Atresia of the Duodenum in 
a Newborn Child, J. Internat. Coll. Surgeons 13:229, 1950. 


16 Farber, S.: Congenital Atresia of the Alimentary Tract: Diagnosis by Microscopic 
Examination of Meconium, J. A. M. A. 100:1753 (June 3) 1933. 


17. Wangensteen.® p. 274. 
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cases of imperforation collected by Curling,’* whereas there were fistulous commu- 
nications in 43 cases. 

The distance of the rectal pouch from the anus is variable and should be deter- 
mined before the outcome is predicted or the type of corrective operation planned. 
Malformations of the rectum and anus are occasionally overlooked. However, an 
atresia should be obvious and treatment instituted early. The Wangensteen-Rice 
method of determining the position of the blind rectal pouch is helpful in deciding 
what method will best relieve the obstruction. The following is an interesting case 
of rectoanal stenosis although not quite complete atresia. 


Fig. 7 (case 12).—Roentgenogram of infant in an inverted position. Wangensteen-Rice 
method used to show distance of rectal pouch from skin. 


Case 11—A 4 day old boy was admitted to the hospital on March 23, 1947. He was a 
fairly well developed and well nourished premature infant and not acutely ill. The facial appear- 
ance was somewhat mongoloid. A large tongue and distended abdomen was noted and the testes 
were not palpable. The patient also had bilateral club feet. A roentgenogram of the abdomen 
showed gaseous distention of the colon but no gas traveling into the rectum. Injection of iodized 
oil demonstrated a threadlike caliber of the anal canal and the upper part of the rectum, with 
iodized oil pooled in the gas-distended colon (fig. 6). The diagnosis was a congenital structure 
or stenosis of the rectum. Colostomy of the descending colon was performed immediately. The 
question arose as to whether the infant had voided since birth, so a small probe was passed like 
a sound into the urethra but could not get beyond the bladder sphincter. Catheterization was 


18. Curling, T. B.: Inquiry into the Treatment of Congenital Imperfections of the Rectum 
by Operation: Founded on an Analysis of 100 Cases, Med. Chir. Tr. 48:271, 1860; cited by 
Wangensteen.® 
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unsuccessful. The urological consultant drained 160 cc. of urine from the bladder suprapublically 
on March 24. The wisdom of further surgical intervention was debated. However, strangely 
enough, the child voided small amounts of urine on March 28 and also passed a small meconium 
stool. He was given blood transfusions and began taking formula. He died of uremia on 
April 8, 1947. The autopsy showed congenital absence of the right kidney, left hydronephrosis, 
stenosis of the rectum, stenosis of the colon and the sigmoid flexure and talipes equinovarus, 
bilateral. 

Case 12.—A 3 day old infant was admitted to the hospital, with no bowel movement or 
passage of gas since birth. Examination revealed a completely imperforate anus. A radiopaque 
thermometer was placed in the anal dimple. From a roentgenogram taken it was obvious that 
the rectal pouch reached nearly to the skin (fig. 7). At operation a fairly normal sphincter was 
located, and the rectal mucosa was sutured to the margin of skin beneath the sphincter. 
Uneventful convalescence ensued. 

SUMMARY 


The problem of intestinal obstruction in infants and children, including symp- 
tomatology, diagnosis and treatment, has been presented. Included are brief 
discussions of eight etiologic types, with concise abstracts from our files that 
illustrate the problems encountered in the management of each type. Emphasis has 
been placed on the responsibility of family physicians, pediatricians, radiologists, 
surgeons, anesthesiologists and others to meet the challenge which intestinal obstruc- 
tion offers. Proper treatment combines the judicious use of gastrointestinal suction, 
transfusions, fluid replacement, oxygen, sedation, chemotherapy and skilful surgery 
plus excellent nursing care. In order to reduce the mortality rate in these young 
patients, it is imperative that earlier recognition be combined with earlier treatment 
as outlined above. 











SUBCUTANEOUS RUPTURE OF THE -TENDO ACHILLIS 


THOMAS H. BATE, M.D. 
PHOENIX, ARIZ. 


UBCUTANEOUS rupture of the tendo achillis is a rather rare accident. 

McClinton? reported a group of 81,116 industrial accidents in 1940, among 
which there were no subcutaneous ruptures of the tendo achillis. Zollinger * did 
not observe an instance of rupture of the tendo achillis in 50,000 cases. Malbec 
and Aguild * in 1935 were able to collect only 86 cases from the world’s literature. 
Since that date, after a careful search, we have been able to find 14 more, six in 
foreign journals and eight in those printed in English. In the 100 reports, to which 
we are adding two, three references were found to bilateral subcutaneous rupture 
of the tendo achillis. In 1930 Konig * reported a case involving a high jumper 
and quoted Petit, who observed a case in 1722. Seiffert® reported the third case 
in 1931. 

In this paper an attempt will be made to classify the causes of subcutaneous 
rupture of the tendo achillis, with illustrative cases, point out the diagnostic signs 
and outline the treatment and, finally, add two cases to the literature. 

Subcutaneous rupture of the tendo achillis may be defined as a dissolution of 
the continuity of the tendo achillis without a dissolution of the overlying integument 
and subcutaneous tissues. The condition may be classified as follows: (1) path- 
ological subcutaneous rupture and (2) traumatic subcutaneous rupture. 


PATHOLOGICAL SUBCUTANEOUS RUPTURE 


The dissolution of continuity of the tendon in cases of pathological subcutaneous 
rupture results from minimal trauma, at times so slight that it may pass without 
notice by the patient. Under this classification it is necessary to have predisposing 
pathological changes which weaken the tendon. Boyd ® lists the following under 


diseases of tendons: pyogenic infection, gonorrhea, tuberculosis, syphilis, gout and 
the rare tumors. Many other causes may be added to these. Ghormley * points out 
that ossification of the tendo achillis may be the cause of subcutaneous rupture. 
Other possible causes may be the peritendinitis of Raynal Kirmisson,’ which is 


1. McClinton, J. B.: Avulsion of Tendo Achillis, Canad. M. A. J. 46:66, 1942. 

2. Zollinger, quoted by Gregory, L. T.: Illinois M. J. 79:493, 1941. 

3. Malbec, E. F., and Aguilé, B. S.: Ruptura subcutanea del tendén de Aquiles, Semana 
méd. 1:1869, 1935. 

4. Konig, W.: Eine seltene Sportverletzung: Riss beider Achillessehnen, Zentralbl. f. 
Chir. 57:2431, 1930. 

5. Seiffert, K.: Zum Riss beider Achillessehnen, Zentralbl. f. Chir. 58:85, 1931. 

6. Boyd, W.: Surgical Pathology, ed. 4, Philadelphia, W. B. Saunders Company, 1938, 
p. 834. 

7. Ghormley, R.: Ossification of the Tendo Achillis, J. Bone & Joint Surg. 20:153, 1938. 
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nothing more than the inflammation of the pre-achillis adipocellular tissue. Repeated 
trauma due to occupation, such as repeated contusions, results in rupture of small 
vessels, hampering the nutrition of the tendon, and may predispose to rupture of 
the tendon. Malleolar fractures, traumatisms to the articulation of the foot, 
tenotomies and the use of the high heel by women which causes the loss of 
hyperextension, as stated by Petit,’ all may contribute to subcutaneous rupture of 
the tendo achillis. 

With all these possible predisposing causes of subcutaneous rupture of the tendo 
achillis, it is interesting to compare the cases reported. Three cases of subcutaneous 
rupture of the tendo achillis due to syphilis were reported by Vandenbossche,* 
Schwartz,'° Friaques ** and Aimes.’? All these cases were proved at the operating 
table. Ghormley* and Knott '* each reported a case of subcutaneous rupture 
following ossification of the tendo achillis. These cases, too, were proved by 
roentgen examination and at the operating table. No other predisposing causes 
were reported. 


TRAUMATIC SUBCUTANEOUS RUPTURE OF THE TENDO ACHILLIS 


This type of rupture may result from (1) direct trauma at the site of rupture 
of the tendon without solution of the continuity of the skin or (2) sudden con- 
tracture of the triceps surae muscle. The pathological physiology of the first type is 
self explanatory. The tendon must be tense and the force applied over a 
small area and from a perpendicular angle. The trauma may be the result of a 
blow across the tense tendon, as in the unusual case reported by Seiffert,® a fall 
across an immobile object, as in one of Quénu and Stoianovitch’s cases,’* or a 
kick.1® Direct trauma as a cause of subcutaneous rupture is not nearly as frequently 
reported in the literature as rupture due to sudden contracture of the triceps surae 
muscle. Cases of subcutaneous rupture of the tendo achillis in the healthy, trained, 
younger age group are cited by Henry ** and McLaughlin.’’ Both of their patients 
were in the armed services and sustained the injury during athletic contests. 
Gregory *° reported a case involving a college athlete. All three of these cases 
occurred during strenuous exercise in which the patients jumped and landed on 
the balls of their feet. Other cases of this type are demonstrated by Konig, in 
which both achilles tendons ruptured when the patient landed on his toes from a 


8. Petit, J. L., cited by K6nig.* 

9. Vandenbossche: Rupture pathologique du tendon d’Achille: Guérison, Bull. et mém. 
Soc. de chir. 36:805, 1910. 

10. Schwartz, in discussion on Vandenbossche.® 

11. Friaques, R.: Des ruptures sous-cutanées du tendon d’Achille: Nouveau procédé de 
suture di a M. le professeur Poirier, Paris, 1897. 

12. Aimes, A.; Estor, H., and Todarovitch, B.: Absence congénitale du grand pectoral, 
Rev. d’orthop. 18:64, 1931. 

13. Knott, H. J.: Rupture and Repair of an Ossified Achilles Tendon, Journal-Lancet 
59:526, 1939. 

14. Quénu, J., and Stoianovitch, S. M.: Les ruptures du tendon d’ Achille, Rev. de chir., 
Paris 67:647, 1929. 

15. Gregory, L. T.: A Report of 2 Cases of Traumatic Rupture of the Tendon Achilles, 
Illinois M. J. 79:493, 1941. 

16. Henry, M. G.: Complete Rupture of the Tendo Achillis, Mil. Surgeon 95:135, 1944. 

17. McLaughlin, C. W., Jr.: Complete Rupture of the Tendo Achillis: Report of a Case, 
U. S. Nav. M. Bull. 41:1388, 1943. 
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height of 60 cm. Petit’s patient, an acrobat, landed on both toes while practicing. 
One case reported here could be classed under this type. Sudden trauma due to 
a misstep such as occurs on unlevel ground is cited by Galbraith.1* The other case 
reported here falls under this classification. 

As a rule the rupture of the tendo achillis is the result of a high degree of tension 
with stretching of the gastrocnemius muscle at the same time. This situation occurs 
most commonly at the start of a step when the ball of the foot leaves the ground, 
secondly when the weight of the body, strongly bent forward, has to be received 
by the ankle joint and, thirdly, at the moment of leaping down. During any of 
these three conditions violent stretchings of the actively contracted muscle occur 
and the less elastic tendon may split. Accordingly, the ruptures are results of 
insufficient adjustment and balance between power, required work and training. 
The less trained a person is, the less harmonic is the conjoint section of his muscles 
and the more likely is the occurrence of tendon ruptures. 


PATHOLOGICAL ANATOMY 


The site of the rupture of the tendo achillis is intimately related to the cause 
producing the accident. In the pathological ruptures, if a gumma or an osteoma 
is the causal agent, the section occurs without variation at the very place this 
pathological change is situated. In the cases in which there are processes of acute 
myositis, primary or secondary to local or general infections, and in the chronic 
suppurated processes of the muscles and tendons as well as in chronic sclerosing 
myositis and tendinitis, the rupture occurs indiscriminately at any point. 

In cases of traumatic ruptures a difference must be established between those 
produced by direct causes, such as blows over the region of the tendo achillis itself, 
or those which are indirect and due to violent muscular contractions. Among the 
first, that is, those produced by direct blows, the lesion is produced in the same 
place as the contusion so that it may be located. These ruptures may occur any- 
where over the whole course of the tendon. In the ruptures due to indirect causes 
the break is situated at the point of least resistance of the tendon, which usually 
occurs between 2 and 4 cm. above the os calcis. Ruptures have been reported 
between 1 and 7 to 8 cm. from the insertion of the tendon. This type of mechanism 
causing the rupture of the tendon has been reported at the union of the tendon 
with the muscle parts. The tendon may be severed or, rather, sectioned at the level 
of the os calcis; it may also be separated from its osseous insertion or even tear 
off the lamina of the posterosuperior angle of the os calcis, the so-called fracture 
by avulsion. 


The rupture may be complete or incomplete. The complete rupture is the most 


frequent and is the one which is encountered at operations. Incomplete ruptures 
of the tendo achillis form a difficult problem of diagnosis. This type is not 
encountered at the operating table as a rule. It is treated usually by the closed 
method, which, of course, does not permit exact confirmation of the diagnosis. 


When the complete rupture has been produced, the proximal end in contact 
with the body of the muscle moves away from the distal end. This separation 


18. Galbraith, J. D.: A Case of Ruptured Achilles Tendon, Canad. M. A. J. 39:569, 1938. 
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often does not exceed 2 to 4 cm. but is large enough to draw attention to the lesion. 
It may seem rather small when one considers the power of the triceps surae muscle ; 
however, when the anatomy of the tendo achillis is considered, an explanation is 
perhaps discovered. The tendo achillis is said to belong to the class of extravaginal 
tendons, that is to say, the tendon runs freely in loose connective tissue instead of 
sliding by means of a serosa in its sheath. This semisheath is formed by a splitting 
of the superficial tibial aponeurosis, from which the tendon receives its vessels 
from the mesotendon. Perhaps this blood supply may in some manner impede the 
retracting of the proximal end in cases of rupture of the tendo achillis. When the 
aponeurotic sheath remains intact in cases of rupture of the tendon with respect 
to displacement, it is easy to understand the importance that this circulation plays. 
The line of complete rupture is generally transverse or slightly oblique, and the 
ends are usually completely frayed out. At times it has been observed that there 
are small lengthened tendon fasciculi which unite, although weakly, at the two 
ends. Brisset’® sutured a rupture after three months in which the lower end 
terminated in the form of a pencil point. In the case reported by Poirier, the 
fraying was so marked that, by taking the larger fasciculi, he was able to tie them 
together, thus consolidating a union which was reenforced with silk thread. The 
fraying is probably due to the fact that before the rupture occurred there was an 
enormous elongation of the tendon. 

When subcutaneous rupture has been produced, complete healing of the tendon 
may occur. The interfascicular and peritendinous connective tissues proliferate, 
forming a callus between the two ends. The germinative tissue forms tendon 
cells and fibrils which at first are not oriented but arranged irregularly. Later they 
begin to take the same direction, lengthening at the same time that they thicken. 
This solid, short callus does not always form. At times, particularly when the 
separation of the ends is wide, the callus is long and has little resistance. Frequently 
it is adherent to the deep structures, as in the case reported by Oppenheimer,”® in 
which he found it adherent to the posterior part of the articular capsule and the 
posterior surface of the lowest portion of the tibia. It may also be adherent to 
the skin. It is possible that no callus will form and each of the ends terminate in 
a cicatricial fibrous ball. 

SYMPTOMS AND SIGNS 

In cases of pathological rupture the patient usually complains of little pain at 
the time of accident. Walking, if it is possible, is painless, just as is palpation and 
any sort ef passive movement which one may make. Palpation usually shows a 
depression. On occasions when a gumma is present and the cause of the rupture, 


there may be noted a tendinous infiltration. When an osteoma is involved, palpation 


usually shows a hard resistant tumefaction. 

With the traumatic ruptures pain is an infallible symptom of capital importance. 
The pain may have all imaginable variations, in some cases reaching a syncopal 
character. This slowly and gradually diminishes in intensity. In searching the 

19. Brisset: Apoplexie traumatique tardive au bout de trois mois, Bull. et mém. Soc. nat. 


de chir. 53:983, 1927. 


20. Oppenheimer, E. D.: Spontaneous Rupture of Achilles Tendon with Vicious Healing 
to Tibia and Ankle Joint, J. A. M. A. 84:749 (March 7) 1925. 
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histories we find repeatedly the patient’s statement that it felt like a blow from 
a stone or an electric charge or, again, like a blow with a stick. 

The victim of the accident not only feels the pain produced at the time of the 
rupture but frequently hears, especially when the cause is due to muscular con- 
traction, a loud snapping noise which may be compared with the breaking of a cord 
or the sound of a nut when it is cracked."* 

The rupture of the achilles tendon is always accompanied with the falling of 
the patient. The fall may be the consequence of the rupture, or it may be due to 
the impulsion of the body which has made a sudden movement resulting in the 
rupture. The immediate functional disability is variable and is in direct relation 
to the pain. There are patients who cannot rise, and, after being helped to their 
feet, cannot walk. On the other hand, there are patients in whom the pain is not 
so sharp. These persons are usually able to get up under their own power, place 
their rigid foot at right angles and walk with difficulty, using small steps and 
dragging the foot. It has been said that the spontaneous pain diminishes in intensity 
as time passes. The patients stay in bed for the first few days and then leave it, 
walking with difficulty and avoiding every form of extension. However, they 
always encounter the logical difficulty of early fatigue. 

Ecchymosis is almost never absent, but it may be present in varying degrees. 
Usually the discoloration occupies the posterior part of the heel, reaching to both 
malleoli. Vandenbossche ® reported a case in which the ecchymosis extended as 
far as the popliteal cavity. A pathognomonic sign of spontaneous rupture of the 
tendo achillis is the so-called hatchet notch. This is due to the separation of the 
tendinous ends. It may be masked by edema if the patient has been examined 
several days after the accident. As the edema subsides, the depression becomes 
more prominent and certifies the diagnosis of rupture of the tendo achillis. The 
width of the notch usually measures 2 fingerbreadths; however, when the foot 
is hyperextended the notch may become wider. It should be noted that this 
depression may become filled with a coagulum and at times is nearly obliterated, 
depending on the length of time elapsing between the accident and the examination. 

Provoked pain is also a diagnostic element of real importance, since it exists in 
greater or less degree in all cases. The pain may be verified by pressure or by 
having the patient execute active or passive movements. At the end of a few days 
it diminishes and at times even disappears. The edema which appears days after 
the occurrence of the accident is also a sign which accompanies rupture of the 
tendon, especially in cases in which the cause has been direct trauma. Cases have 
been described in which the edema was so considerable, accompanied with ecchy- 
mosis, that it was thought there was a bimalleolar fracture. Active movements of 
the foot do not disappear entirely. Flexion is always possible although painful 
and slightly limited. Extension is usually absent; if it is possible at all, it is due 
to the action of the peroneus longus, tibialis posterior and plantaris muscles.” The 
patient usually finds is impossible to stand on his toes. 


The definite characteristic symptoms of the rupture are not present in all cases. 
Often only partial impairment of the extension movement of the foot occurs, and 


21. Baumann, E.: Rupture of Achilles’ Tendon, Schweiz. med. Wehnschr. 55: 300, 1925. 
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even standing on tiptoe may be possible to a certain degree. Passive dorsal flexion 
of the foot, however, is more easily done than on the healthy side. The achilles 
tendon reflex is absent or at least considerably diminished. In the further course, 
wasting of the gastrocnemius muscle occurs. Symptoms of fatigue and pain often 
are the only complaints of the injured persons. As a result, the proper diagnosis 
is not made and physical therapy is instituted under the assumption that sprain is 
the cause of the complaints. The absence of the typical signs is accounted for by 
the fact that the tendon is only partly ruptured. There may be present even multiple 
fissures at the transition of muscle and tendon, but the connective tissue sheath 
remains intact. 
DIAGNOSIS 

Careful examination and the history will usually lead to a diagnosis of ruptured 
tendo achillis. However, other conditions must be considered. Tenocellulitis, 
retrocalcanean bursitis and the traumatic achilles tendinitis of Shanz all have many 
symptoms in common with rupture of the tendon, such as pain, tumefaction and 
functional impotence. Many times in all these processes there exists the antecedent 
of a direct or indirect traumatism, just as in the ruptures, which favors its 
formation. However, there is an important diagnostic element, which is the 
depression, already called pathognomonic, in spite of the fact that in many cases 
coagula and edema fill it and mask the diagnosis, especially when a number of days 
have elapsed since the accident. This is also true in cardiorenal patients with frank 
edema in the lower limbs. 

Cogniaux and Wybauw * observed a case in which a simultaneous sprain made 
the rupture of the tendon pass unnoticed so that it was diagnosed only four months 
later when the clinical symptoms of the sprain had disappeared. Hematoma, 
contusion, muscular rupture and phlebitis also should be kept in mind so as to 
prevent confusion in the diagnosis and particularly in the treatment. Fracture by 
avulsion of the posterosuperior angle of the os calcis may cause it to be confused 
with a low rupture of the tendon at the level of the os calcis, since the antecedents 
and mechanism of the traumatism are exactly the same for the two. The differential 
diagnosis may be made clinically on the basis of the depression, which in the 
fracture is situated low and is limited by an osseous edge with an abundance of 
extravasation of blood. In case of doubt one may have recourse to a profile 
roentgenologic examination which will show, in the case in which it exists, the 
osseous lesion or a solution in the continuity of the tendon shadow. 

In the incomplete ruptures the pain is sharp and persistent and does not dis- 
appear with time. There exists a great inflammatory process, and the functional 
impotence is relative. Thus, it has been said that with incomplete rupture the 
patient can walk although he suffers and, in contrast, with complete rupture, he 
cannot walk although he does not suffer and if he tries it is impossible for him to 
lift alternately one foot above the other... The depression is not so deep; at times 
it affects only one edge, and it is not modified by movements of flexion or extension 
of the foot. Quénu and Stoianovitch ** reach the following conclusion: “It seems 
quite difficult to us, if not impossible, to affirm that the rupture is incomplete by 
clinical methods alone.” 


22. Cogniaux, P., and Wybauw, L.: A propos de cinq cas de rupture du tendon d’ Achille, 
Scalpel 86:1126, 1933. 
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A roentgenogram is one more element which is useful for diagnosing rupture 
of the tendon. The shadow which represents the tendon is seen situated under the 
skin, and in case of rupture it is seen to be interrupted. 


PROGNOSIS 
When tendinous rupture is not treated, there is little tendency to heal, since 
the separated ends fold back on themselves. Masses of fibrous tissue are formed 
on them in the shape of rounded balls at their extremities. This makes for functional 
difficulty through diminution of extension, impossibility of standing on the toes, 
edema, persistent pain, limping, false steps and falls. The incomplete ruptures have 
a worse prognosis than the complete ones.® 


TREATMENT 

The treatment used may be either conservative or operative. The first has been 
used in all types of subcutaneous ruptures of the achilles tendon, especially in the 
pathologic ones. Its results have been excellent in some cases, such as that of 
Schwartz caused by a gumma of the tendon, the treatment being completed with 
progressive doses of potassium iodide. Aimes ™ in an analogous case also obtained 
genuine success with the complete conservative procedure, using the then available 
antisyphilitic therapeutic agents and recommending a subsequent operation in case 
the functional results were not good. 

Martel ** was of the opinion that it is never necessary to suture in cases of 
traumatic ruptures, having in mind the good results in the three patients treated 
by Seiffert. One of these had rupture of both achilles tendons, and Seiffert found 
himself obliged, because the patient had cardiac disease with edema in the lower 
limbs, to use the closed method. He obtained complete healing. 

In spite of these successes, the majority of writers use the operative method. 
Quénu and Stoianovitch * have collected 39 cases of rupture treated by the con- 
servative method, in 29 of which the results were mentioned. Nine were bad, 
5 were excellent and in the remaining 15 cases the functional result was not indicated 
in precise form. Twenty-nine patients were treated surgically by tendon suture, 
only one of whom had a result classified as bad. The results in the others were 
called good, very good and excellent, since functional recuperation was complete 
and rapid. A few patients walked after 20 days and could return to their occu- 
pations in the first or second month. In contrast, with the conservative treatment 
much time was required in order to be able to walk. The patients were slow in 
regaining their former functional state and returning to their occupations because 
of diminution of the power of extension, fatigue and pain. In view of the functional 
results of the operation, particularly the early, rapid healing, these writers declare 
themselves decided partisans of the surgical treatment. 

Cogmaux and Wybauw * obtained the following results in five cases: In three 
cases in which early suture was performed the results were excellent, in one in 
which late suture was done the result was satisfactory and in the last case, in which 


23. Martel, in discussion on Barthélemy and Guibal, G.: Rupture sous-cutanée compléte du 
tendon d’Achille, Bull. et. mém. Soc. nat. de chir. 53: 817, 1927. 
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conservative treatment was used because the patient refused operation, the result 
was bad. In this way these writers also reached the conclusion that immediate 
surgical treatment is superior to the conservative method. 

The case presented by Hernandez ** seems to us interesting and demonstrative. 
It concerned a physician who, as the result of an accident, ruptured the right 
achilles tendon. The closed method having been used, he had to wait six months 
before regaining his complete functional state. In another accident a year later 
he had a rupture of the left tendon, and with the experience of his long previous 
immobilization he decided to be operated on at once. In twenty days he ‘was 
already actively practicing his profession. 

Operative intervention is the choice of my colleagues and me in the treatment 
of rupture of the tendo achillis. The earlier this is accomplished the more rapid 
and complete is the healing which follows. It is not the purpose of this paper to 
launch into a discussion of the various types of surgical repairs used to suture the 
tendo achillis. Standard surgical textbooks contain a wide number of highly 
acceptable procedures. Our own choice is that method described by Bunnell ** in 
which steel sutures are used which may be removed at the completion of healing. A 
molded boot is applied at the termination of the operation. This boet is removed 
at the end of five to seven days, the skin sutures removed and a walking iron 
applied. In three weeks the walking cast and the steel sutures are removed. A 


brace is used for the next two months. 


REPORT OF CASES 


Case 1—H. E. S., a 46 year old white man, was watching a basketball game on March 18, 
1946. The play came in front of him and he stepped back, his foot going into a hole. He felt 
a snap in his sight ankle and fell to the ground. There was a minimal amount of pain, and 
he was unable to walk after he was helped to his feet. He was brought to the hospital 
within one hour. 

Physical examination revealed no abnormalities except in the right tendo achillis. Three 
fingerbreadths above the junction of the tendo achillis and the os calcis was a 3 cm. defect. 
There was a small amount of ecchymosis with little edema present. The laboratory data were 
entirely within normal limits, and the Wassermann reaction was negative. 

Treatment.—The patient was taken to the operating room immediately and spinal anesthesia 
induced. An incision was made on the medial aspect of the tendo achillis. The sheath was 
opened, and a moderate-sized hematoma was evacuated. The ends of the tendon were badly 
frayed. These were freshened and drawn together with fine cotton, and a steel tension suture 
with its pull-out was inserted. The wound was then closed in layers, and a posterior plaster 
mold was applied. 

Subsequent Course.—Five days later the mold was removed and the sutures taken out. 
The wound had healed per primam, and a cast with walking iron was applied. The patient 
was then discharged from the hospital. The cast was removed two weeks later and a high-top 
shoe with a steel brace applied. The patient wore this brace and returned to his normal duties 
as service station attendant three weeks after his injury. In July the brace was discarded and 
all functions of the foot and ankle were found to be normal. 


24. Hernandez, R. V.: Rotura subcutanea de ambos tendénes de Aquiles, Semana méd. 
2:740, 1932; Bol. y trab. de la Soc. de cir. de Buenos Aires 16:394, 1932. 
25. Bunnell, S.: Surgery of the Hand, Philadelphia, J. B. Lippincott Company, 1944, 
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Case 2.—A. K.,?® a 60 year old white man, was getting on a bus on Nov. 29, 1945, when 
his foot slipped and he landed with his weight on the ball of the left foot. He felt and heard 
a loud snap in the left ankle and fell on the curb, striking his face. He was brought to the 
hospital in 30 minutes. 

Physical examination revealed a compound fracture of the bridge of the nose and an injury 
of the tendo achillis. Two fingerbreadths above the junction of the tendo achillis and the os 
calcis on the left was a defect measuring 6 cm. Through this defect the plantaris muscle 
could be felt and was intact. Ecchymosis extended to the midcalf region. 

Treatment.—The patient was taken immediately to the operating room, where thiopental 
sodium and procaine hydrochloride anesthesia was induced and an incision was made on the 
medial aspect of the tendo achillis. This was deepened down, the sheath was opened and a 
large hematoma was evacuated. The tendon was found to be severely frayed. The frayed 
ends were gathered together with fine black silk, and the tendon ends were slightly overlapped 
and sutured with no. 1 chromic surgical gut. The wound was closed in layers and a plaster 
boot applied. 

Subsequent Course-—Two weeks later the plaster boot was removed and a walking iron 
and cast applied. The patient was discharged from the hospital ambulatory. 


SUMMARY 


The causes of subcutaneous rupture of the tendo achillis are classified and the 


diagnostic signs listed. Methods of treatment have been described, and two 
additional cases have been added to the literature. 


15 East Monroe Street. 


26. Dr. George Williamson, Phoenix, Ariz., allowed us to report this case. 





DEATHS FROM DICUMAROL 


LOUIS T. WRIGHT, M.D. 
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NEW YORK 


EPORTS of deaths due to hemorrhagic diatheses resulting from the use of 

bishydroxycoumarin U.S. P..(dicumarol) have been accumulating in the 
literature. Since the drug became available in 1941, overly enthusiastic reports 
leading to its general use prophylactically and therapeutically, coupled with the lack 
of adequate laboratory tests for its control, have resulted in an increased number of 
reported and unreported fatalities. 

The recent publications of Lilly and Lee,’ in which five deaths were recorded, 
as well as Duff and Shull’s * résumé of 23 deaths resulting from the use of dicumarol 
have focused attention on this problem. One notes additional examples of fatali- 
ties such as the two deaths in Arthur Allen’s* series and one in Gross’s* series 
on vascular grafts. There are undoubtedly many more unpublished cases in smaller 
hospitals and in general practice. 

De Takats’® recent report is not in agreement with the conclusions reached at 
the Mayo Clinic ® and by Wright and his co-workers.’ De Takats feels that the 


so-called protective levels (20 to 30 per cent of normal prothrombin activity) can- 
not and should not be maintained in the ambulatory patient. He finds that the 
usual level of 50 per cent for an ambulatory patient is nonprotective, and he con- 
cludes that at present there is not a safe anticoagulant. In 1943 DeBakey ® cau- 
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tioned against the promiscuous use of this drug and suggested that much safer 
procedures might produce the same result without subjecting the patient to the 
hazards of this particular drug. 

Ochsner, in discussing de Takats’ paper, stated: 

At the meeting of the Society for Vascular Surgery, Dr. Arthur Allen . . . reported that 
in a series of over 900 cases at Massachusetts General Hospital in which dicumarol was used 
prophylactically, there were no fatal pulmonary emboli but there were 2 deaths from hemorrhage. 
In a comparable series of cases in which dicumarol was not used prophylactically there was 
1 fatal pulmonary embolism. 

De Bakey’s incidence of three postoperative embolisms in 4,410 consecutive opera- 
tions compares favorably with the report from the Mayo Clinic, where results 
showed that in 2,000 surgical patients receiving anticoagulant therapy, there were 
two deaths from hemorrhage and one death from pulmonary embolus. Actually, 
the statistics available on pulmonary emboli were compiled before it became com- 
mon practice to encourage early ambulation, early movement in bed, proper bed 
posture and better postoperative care, with respect to fluids, electrolyte and nitrogen 
balance. Evans and Boller,’ after a study of their series of 45,000 surgical cases 
at the Lahey Clinic, concluded that there was a one third reduction in postoperative 
thromboembolic complications on the last-mentioned regimen. 

A review of the literature reveals that the majority of the fatalities are caused 
by gross overdosage. In addition, poor results have occurred because of the lack 
of uniformity in prothrombin determinations. There is a burning need for a more 
standardized laboratory test—one that is simpler and more accurate. Ochsner *° 
has been interested in the difficulty of obtaining a safe prothrombin level and has 
observed patients with low prothrombin values in whom thrombosis developed. 
A low prothrombin level does not necessarily prevent thrombus formation. Dicu- 
marol only inhibits prothrombin formation in the liver; and, as demonstrated by 
John Kay ** in the laboratories at Tulane University Medical School, prothrombin 
determination alone does not give any indication of the thrombosing tendency. 
Ochsner and his co-workers‘? have conducted investigations that suggest that 
intravascular clotting is determined by the relative disproportion between the 
prothrombin and the antithrombin levels of the blood; whenever the disproportion 
becomes great enough, intravascular clotting can occur. This fact undoubtedly 
explains why thromboses develop in some patients with low prothrombin levels as 
a result of anticoagulant therapy. 

Alexander, de Vries and Goldstein,’® in their summary of the present uncer- 
tain status of laboratory tests for prothrombin time, make the pertinent observation 
that failure to recognize the limitations of these tests may obstruct effective therapy. 

9. Evans, J. A., and Boller, R. J.: The Prevention of Postoperative Embolism: An 
Analysis of 52 Fatal Cases in 6 Years, New England J. Med. 236:392, 1947. 

10. Ochsner, A.: Venous Thrombosis, J. A. M. A. 182:827 (Dec. 7) 1946; in discussion 
on DeTakats, G.: Anticoagulants in Surgery, ibid. 142:533 (Feb. 25) 1950. 

11. Kay, J., cited by Ochsner, A., in discussion on Lilly, G. D., and Lee, R. H.: Complica- 
tions of Anticoagulant Therapy, Surgery 26:969, 1949. 
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Under the false impression that the patient is being protected from thromboem- 
bolic complications by the use of dicumarol, one may withhold venous ligation 
until it is too late. Such was the fate of a nurse at our hospital who died from a 
pulmonary embolus on the operating room table as she was being prepared for 
surgery. This occurred in spite of an adequate prothrombin level maintained by 
the use of dicumarol. This unfortunate occurrence focused our attention on the 
problem. It is the experience of most clinicians '* that persons with phlebothrom- 
bosis who are under anticoagulant therapy can have repeated pulmonary infarction 
and even fatal pulmonary embolism despite the fact that further coagulation is 


prevented by the anticoagulant. In our experience, vein interruption is a more 
certain and a much safer method of controlling phlebothrombosis and thrombophle- 


bitis. Allen,’* after a study of 1,518 patients who had undergone femoral vein 
interruption, concluded that bilateral ligation of the superficial femoral veins was a 
safe and adequate method of preventing thrombosis and embolism. 

Reports of 32 deaths ascribed to dicumarol have been found in a review of the 
literature. The largest series of deaths, seven in all, has occurred in patients 
with subacute bacterial endocarditis, and in these cases cerebral hemorrhage was 
the usual terminal episode. Lilly * has reported four fatalities in cases in which 
sympathetic blocks have been combined with anticoagulant therapy. O’Connor 
and his co-workers ** also reported a death from retroperitoneal hemorrhage fol- 
lowing lumbar sympathetic block during treatment with dicumarol. Hemorrhagic 
diatheses caused death in four patients with malignant growths in whom venous 
thromboses developed preoperatively or postoperatively. A significant number of 
deaths, namely four, have followed hemorrhage from operative sites. Other fatali- 
ties have occurred during the treatment of venous accidents and cardiovascular dis- 
eases. We wish to add the following case reports of fatalities occurring in a series 
of 136 patients treated with dicumarol at Harlem Hospital. 


REPORT OF CASES 


Case 1.—W. W., a Negro aged 48 years, was admitted to Harlem Hospital on Jan. 14, 1950, 
with a history of precordial pain coming on with excitement and activity. The first attack 
occurred two weeks prior to his admission. There was no previous history of cardiac disorder 
or hypertension, 

Physical examination revealed a moderately dyspneic man complaining of precordial distress. 
The blood pressure was 100 mm. systolic and 70 mm. diastolic. An electrocardiograph taken 
the following day showed an infarction of the anterior wall. Use of dicumarol was promptly 
started and continued for four days with a daily maintenance dose of 100 mg. The prothrombin 
level at this time was only 53 per cent. He was given depo-heparin,® 200 mg. daily, for three 
days and then dicumarol again. On the fourteenth day after his admission, he passed massive 
bloody stools and grossly bloody urine, and hemorrhagic blebs developed on his tongue. In spite 
of two whole blood transfusions and large quantities of vitamin K, he went into shock, bled 
profusely from the site of the venipuncture and died on Feb. 2, 1950. Autopsy was not 
performed. 

Case 2.—T. P., a Negro aged 65 years, was admitted to Harlem Hospital on Aug. 29, 1948, 
complaining of abdominal discomfort, weakness and loss of weight for three weeks. Roent- 
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genographic examinations revealed a large filling defect on the lesser curvature 


pressure was 138 mm. systolic and 90 mm. 
hemoglobin content 68 per cent. 
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The blood 


diastolic, the red blood cells 3,600,000 and the 


The patient was transfused with whole blood, and a subtotal gastrectomy was performed 


on Aug. 31, 1948, 
tenderness developed in the right calf, with a 
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with the removal of an adenocarcinoma of the stomach. 


On September 8, 


positive Homan’s sign. He was given 100 mg. 
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|.—Prothrombin levels in a 48 year old man with myocardial infarction. Dicumarol 


was administered for the first four days, followed by heparin for three days and then in turn by 


dicumarol for six days. On the fourteenth day 


the stools and urine were bloody. In spite of 


two blood transfusions and administration of vitamin K, the patient died on the nineteenth day. 
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2—Prothrombin levels obtained in a 65 year old man with phlebothrombosis of the 
right leg following a subtotal gastrectomy for gastric carcinoma. 


third day evisceration occurred. 


Heparin was administered 
At that time dicumarol was given for 


he had hematemesis and bloody diarrhea and went into shock. 


Two blood transfusions and administration of vitamin K were of no avail. 


of heparin for two days, and then started on ¢ 
September 10 evisceration occurred, and he was 
responded well until September 15, 


licumarol, 200 mg. daily for four days. On 


taken to the operating room for repair. He 


when he started to vomit blood and had massive bloody 


diarrhea. He was given two whole blood transfusions and large doses of vitamin K, but went 


into shock and died on September 17. 


Autopsy was not performed. 
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Case 3.—M. S., a Negro woman aged 35 years, was admitted to Harlem Hospital on 
Sept. 9, 1949, complaining of abdominal pain radiating to the back. Physical examination 
revealed an asthmatic patient complaining of right subcostal pain. The temperature was 100 F.; 
the respiratory rate 22 and the pulse rate 90. The white blood cells numbered 11,500, with 80 
per cent polymorphonuclear cells, 18 per cent lymphocytes, 2 per cent basophils and 2 per cent 
eosinophils. Roentgenographic examination revealed distended loops of small and large intestines. 
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Chart 3.—Prothrombin levels obtained in a 35 year old woman with pulmonary infarction 
from thrombosis of the veins of the right forearm. Dicumarol was administered for six days, 
at which time petechial hemorrhages developed. She died five days later in spite of three blood 
transfusions and the use of vitamin K. Postmortem examination revealed a massive left 
hemothorax and multiple hemorrhages. 
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Chart 4.—Prothrombin levels obtained in a hemiplegic man with pulmonary infarction. 
Dicumarol and heparin were administered for three days and then dicumarol alone for the 


ten succeeding days. On the fourteenth day he had abdominal pain and bloody urine. He died 
on the following day in spite of a blood transfusion and administration of vitamin K. 


The patient was given fluids intravenously and a Miller-Abbott tube was used for decompression. 
She improved, but thrombosis of the veins of the right forearm developed. On Sept. 21, 1949, 
she had pain in the right side of her chest. She was promptly given an initial dose of dicumarol. 
Thereafter, she was given 100 mg. of dicumearol daily until September 26, when she had a 
massive hemoptysis and petechial hemorrhages developed over her body. She was given three 
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whole blood transfusions and large doses of vitamin K. Her course was progressively downhill, 
and she died five days later. 

Autopsy revealed small bilateral pulmonary infarcts, left hemothorax (1,500 cc.), multiple 
petechial hemorrhages over the body, petechial hemorrhages in the mucosal wall of the trachea, 
bronchi and stomach and 150 cc. of bloody mucus in the stomach. 

Case 4.—A. C., a Negro aged 46 years, entered Harlem Hospital on May 26, 1949, with 
right hemiplegia. He was unable to give an adequate history. 

Physical examination revealed a middle-aged man, moderately dyspneic, with right hemiplegia. 
The blood pressure was 152 mm. systolic and 68 mm. diastolic. A spinal tap showed clear fluid. 
Movements of the right side and his speech gradually returned. On June 6 some pain developed 
in the right side of the chest, and roentgenographic examination revealed an infarct at the 
right base. Anticoagulant therapy was promptly instituted. On the first day, 50 mg. of heparin 
was given intravenously and 200 mg. of dicumarol. The heparin was continued for two days 
until the dicumarol became effective. Daily blood prothrombin activity was determined before 
the next dose of dicumarol to be given was decided on. On June 19 he complained of abdominal 
pain and passed grossly bloody urines*ihe patient was given vitamin K and whole blood trans- 
fusion, but a cerebral hemorrhage developed and he died on June 20. Spinal tap revealed fluid 
under pressure and numerous red blood cells. Autopsy was not performed. 

z 
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COMMENT 
An analysis of the cases presented reveals that the prothrombin level was main- 
tained between 33 and 40 per cent in three cases and between 25 and 33 per cent 
in the fourth case. The findings are in sharp contrast to the results at the Mayo 
Clinic, where it was reported '® that “if the prothrombin level is maintained at 
more than 10 per cent of normal, the risk of bleeding is nominal.” De Takats noted 
in his series that when the prothrombin level reached 20 per cent, the incidence of 
hemorrhage, namely, 8 per cent, was too great. The four cases reported in this 
article are theoretically in the “safe range” of prothrombin level. However, there 
is a definite lack of correlation between the prothrombin level and the hemorrhagic 
diatheses. As discussed previously, the prothrombin time does not give the com- 
plete picture of venous thrombosis, In Bruzelius’ '’ report there was a failure to 
correlate hemorrhage and low concentrations of prothrombin in 28 per cent of the 

patients. 
SUMMARY 


Four deaths are reported following the administration of dicumarol. They 
emphasize the dangers which follow this form of therapy, due, probably, to unre- 
liable laboratory tests for control of dosage. 

16. Barker, N. W.; Hines, E. A., Jr.; Kvale, W. F., and Allen, E. V.: Dicumarol: Its 
Action, Clinical Use and Effectiveness as Anti-Coagulant Drug, Am. J. Med. 3:364, 1947. 

17. Bruzelius, S.: Dicumarin in Clinical Use: Studies on Its Prophylactic and Therapeutic 
Value in the Treatment of Thrombo-Embolism, Acta. chir. Scandinav. (supp. 100) 92:1, 1945. 
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a experience with an unusual fibrosarcoma of the rectum led us to search 
textbooks for additional information on the subject. The paucity of material 
found in standard texts led us to study the periodical literature. Here again, little 
in the way of a definitive plan of diagnosis and treatment could be found. This study 
was therefore prepared as an abstract of current writings with an effort to correlate 
and condense published experiences into a rational, clinical concept of the disease. 
This study begins with the work of J. H. Weeks, who in 1927 published the best 
account then available of sarcoma of the rectum. Weeks collected 100 cases from 
the literature but felt that only about half of these were sufficiently well documented 
to be acceptable. Since his report there have been many others, usually presenting 
one or two cases. 

In general, classification is poor, and it is here that we have decided to begin. 
A system of classification should serve some specific purpose. From a clinical point 
of view the only significant classification of tumors of the rectum is one based on 
prognosis and treatment. Detailed pathological classification, while necessary and 
often of extreme interest, may cause confusion when applied to clinical practice. 
This is particularly true of sarcoma of the rectum. Willis has nicely described the 
problem from the point of view of the pathologist. If subdividing sarcoma of the 
rectum is confusing to the pathologist, it becomes useless to the clinician. It is our 
opinion that the following classification of malignant rectal tumors will best meet 
clinical demands since each group represents tumors which have the same pathology 
and prognosis. It is of further clinical significance in that each group requires a 
somewhat different approach in treatment. 

1. Carcinoma (squarnous, adenocarcinoma) 

2. Melanoma 


Lymphoma (lymphosarcoma, Hodgkin’s, reticulum cell sarcoma) 


3 
4. Sarcoma (fibrosarcoma, myxosarcoma, neurosarcoma) 


This classification happens to be in order of diminishing incidence, carcinoma 
being the commonest and sarcoma the rarest rectal tumor. Carcinoma, whether 


From the General Surgical Service of the Veterans Administration Hospital. 

Sponsored by the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are a result of 
their own study and do not necessarily reflect the opinion or policy of the Veterans 
Administration. 


29 














30 ARCHIVES OF SURGERY 


squamous or adenocarcinoma, requires an operation which removes the original 
tumor and the regional lymph nodes en bloc, scrupulously avoiding cutting across 
lymph channels and including all known points of lymphatic drainage. The prog- 
nostic standards have been well established by numerous writers on the subject. 
The pigmented tumors of the rectum are properly placed in a separate category if 
for no other reason than the controversy which now surrounds the problem of their 
origin. From a clinical standpoint it is not important whether the tumors are of 
ectodermal or mesenchymal origin. It is, however, important to know that they 
metastasize to lymph nodes and require the carcinoma type of surgical intervention. 
They are sensitive to roentgen rays, and the prognosis for cure is extremely poor. 
The lymphoblastomas are truly mesenchymal in origin. Clinically, they deserve a 
separate classification since they usually represent widely disseminated or even 
systemic conditions. They are universally radiosensitive and may be helped by 
nitrogen mustard. The last group is the one comprising the numerous subdivisions 
of sarcoma. The entire group is characterized by slow growth, repeated local recur- 
rences, rare lymph node metastasis, vascular involvement and death from vascular 
metastasis. It is with this group of tumors that the paper is concerned. 


PATHOLOGIC PROCESS 


In a recent study of fibrosarcoma of the extremity it became apparent to us that 
much confusion could be avoided by the clinician if subgrouping of sarcoma was not 
stressed. A sarcoma represents a group of mesenchymal cells which have assumed 
the potentiality of primitive or embryonal mesenchyme. Such cells have the capacity 
of differentiating into any or several of the mature mesenchymal organs. Thus, the 
occurrence of fibrous, fatty, muscular, osseous or vascular elements, or even a 
combination of these, is no more than an expression of differentiation in a malignant 
mesenchymal tumor. The particular type of differentiation which has occurred is of 
no clinical significance. This concept has been adequately presented by Willis in his 
review of the pathology of sarcoma. We should like only to add that clinically his 
opinions are well founded. When a diagnosis of sarcoma is made, the clinician 
desires two questions to be answered by the pathologist. 

1. Is it cellular or well differentiated? This is important because it is the earliest 
prognostic sign. In general, the more cellular tumors carry a poorer prognosis, are 
more prone to recur and have fewer five year survivals. The most significant prog- 
nostic standard, however, is a recurrence. If a sarcoma of the rectum recurs, despite 
its differentiation and despite its size, the patient will probably die of sarcoma of 
the rectum. If any patients with recurrent sarcoma of the rectum have survived 
more than five years, we have not found them to be reported. 

2. Is it a lymphoma? It is important to group lymphomas separately because 
of the fact that they are sensitive to roentgen ray and nitrogen mustard therapy. 
Although the prognosis for cure is poor, the condition may be controlled for years. 
The primary surgical approach is the same as for sarcoma, but recurrences may be 
better controlled than in sarcoma because of the tumor’s radiosensitivity. 

The most significant pathological characteristic of a sarcoma is its local invasive- 
ness. Although a carcinoma may grow more rapidly, a sarcoma invades the tissues 
at its point of origin more intimately. The invasiveness of a sarcoma seems most 
pronounced in mesenchymal tissues. Blood vessels are always invaded and eroded, 
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and as a result tumor emboli and hemorrhage are likely to occur. A sudden hemor- 
rhage from a sarcoma suggests tumor embolism and blood-borne pulmonary 
metastasis can be predicted. Death from sarcoma is always due to blood-borne 
metastasis. 

CLINICAL SYMPTOMS AND FINDINGS 


In contrast to the confusion in terminology is the consistency of the descriptions 
of the clinical picture and findings in the reported cases of sarcoma of the rectum. 
These tumors are relatively asymptomatic and produce their earliest symptoms 
because of their space-consuming and polypoid character. They begin as a small 
submucous nodule and grow into the rectal lumen, probably because of the con- 
fining bony pelvis. At this stage of development the tumor is asymptomatic but 
may be discovered by incidental digital rectal examination. It is difficult to demon- 
strate by proctoscopic examination at this time, since it is not ulcerated and as yet 
forms no protrusion. As the tumor grows larger and encroaches on the lumen of the 
rectum, symptoms develop. The type of symptoms which develop depends on the 
location of the tumor. If the nodule is low, within 5 cm. of the anal canal, it will 
cause symptoms of obstruction of the anal canal and frequently will prolapse and 
protrude through the anus. There is an associated dragging or heavy feeling in the 
perineum. If the tumor is above 5 cm. from the anus, it will produce difficulty in 
passage and ribbon stools. In addition, there will be a constant bearing-down 
sensation and a feeling of incomplete evacuation after defecation. If the tumor is 
above the rectal ampulla, none of these early symptoms will be noted and hemor- 
rhage may be the first incident which brings the patient to the physician. 

The case which we are herewith reporting is unusual in that it was not a nodular 
sarcoma. The tumor in our patient was characterized by a diffuse infiltration of 
rectum and bladder, with no grossly demonstrable delimitation. So far as we have 
been able to determine, this is the only such type of sarcoma of the rectum which 
has been recorded. 

Digital rectal examination is the most important part of the physical examination 
in the detection and diagnosis of rectal sarcoma. Small nodules can often be 
palpated by the finger at a time when they are readily overlooked on proctoscopic 
and anoscopic examination. Jackman and Buie have emphasized the importance 
of doing a biopsy of all submucosal nodules discovered in the rectum. Physical 
examination of the tumors is somewhat confusing by the fact that palpation suggests 
an extrarectal mass, which impression is supported by the fact that no ulceration 
is discovered on inspection. Biopsy, either by excision of the local nodule or frozen 
section at laparotomy, is recommended. 


TREATMENT 


The treatment of sarcoma of the rectum, as described in published case reports, 
has been extremely unsatisfactory. The earliest article reviewed in our series 
(Weeks’s) stresses the fact that roentgen rays and radium are useless and early and 
radical operation is indicated. In spite of this, the vast majority of patients reported 
on have been treated in a fashion which is hardly to be confused with modern cancer 
surgery. There is a tendency noticed, particularly among foreign operators, to 
remove these tumors by enucleation, morcellation or local excision. Operations 
have been described as having been done under local anesthesia and, according 
to present concepts of cance> surgery, cannot be considered more than biopsies. 
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We therefore wish to reemphasize Weeks’s early recognition of the seriousness of 
sarcoma of the rectum and should like to warn the clinician against being deceived 
by the apparently benign appearance of the tumor. 


When a diagnosis of sarcoma of the rectum is made, the surgeon must be pre- 
pared to treat it in a slightly different manner than he treats a carcinoma. A block 
dissection of all the regional lymph nodes is not nearly as important in dealing with 
a sarcoma as is a wide resection. If palpable lymph nodes are present, however, 
a block dissection of the nodes is strongly indicated. The case which we are reporting 
had definite evidence of lymph node involvement. Removal of a margin of healthy 
tissue surrounding the tumor which would be considered adequate for carcinoma 
would be inadequate for sarcoma. This is because of the diffusely infiltrating nature 
of these tumors which makes their margins with normal tissue difficult to detect 
even microscopically. The keynote for successful treatment, therefore, is wide local 
excision, removing the tumor with a margin of 4 to 5 cm. of rectum about it. 
Morcellation of a sarcoma during removal practically nullifies the operation, as a 
recurrence can almost be predicted. It does not seem likely that anything less than 
an abdominoperineal resection of the involved rectum would be effective. 


REPORT OF A _ CASE 


Cc. A, a 53 year old white man, was admitted to the hospital for treatment of an 
undiagnosed rectal mass and prostatic hypertrophy. He was chronically ill with severe 
generalized arteriosclerosis, angina pectoris and asthma. His chief complaint was pain and 
tenesmus during urination and defecation. He was well until about one month prior to his 
admission, when he first became aware of a sensation as of a mass in his rectum, associated 
with a feeling of incomplete evacuation after defecation. The stool became smaller in caliber 
and contained mucus. Shortly after the onset of symptoms, he noticed an increasing difficulty 
in urination associated with frequency and urgency. There had been no blood noted in either 
the stool or the urine. There had been no weight loss, although he had become progressively 
weaker. 

Physical examination revealed a chronically ill, ambulant, white man. His heart was 
slightly enlarged to percussion, but the sounds were normal and the rhythm was regular. The 
blood pressure was 140/96. The abdomen was soft. There were no masses or areas of tender- 
ness. On rectal examination a large ill defined mass was felt high in the anterior rectal wall. 
The mass was above the prostate, and it could not be clearly outlined by the examining finger. 
A cystoscopic examination was done which revealed a contracted bladder and a sessile, nodular 
mass, located between the ureteral orifices and extending backward on the base of the bladder. 
The impression was that an extravesicular tumor was pushing the bladder forward. There was 
evidence of ureteral obstruction in that a no. 5 catheter could be inserted only 4 cm. bilaterally ; 
however, urine flowed freely from both orifices. Biopsy specimens were taken and reported as 
urinary bladder mucosa showing nothing of significance. The proctoscopic examination 
disclosed a 4 mm. ulcerated area approximately 8 cm. above the anus. The impression gained 
was that of an extrarectal mass which involved the rectum secondarily. Biopsy specimens 
were reported as rectal tissue showing ulceration, acute inflammation and necrosis. Roent- 
genologic studies revealed a normal chest with signs of moderately advanced pulmonary 
emphysema; an excretory urogram was normal. 

After suitable preoperative preparations, he was taken to the operating room, where the 
abdomen was entered through a low midline incision. Preliminary exploration revealed nothing 
abnormal except in the pelvis, where a tumor was found to lie within the wall of the rectum, 
diffusely infiltrating the pararectal fat and bladder. There was no definite edge to the tumor. 
Material for a biopsy was taken from the rectovesical septum and a pea-sized lymph node from 
the bifurcation of the aorta. The specimens were sent for frozen section and reported as being 
leiomyosarcoma. The bladder was opened, and gross invasion of its wall was confirmed. A 
proctocystectomy was decided to be the only procedure which would be of any help to the 
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patient. This operation was done, producing a left iliac colostomy and bilateral cutaneous 
ureterostomy openings. The specimen was removed from the pelvis through a perineal incision. 
The patient’s condition throughout the operation was good, but it was noted as he was being 
prepared for return to the ward that the urine coming from the catheters was scanty in 
amount and grossly bloody. This was taken to be an ominous sign. The pathological descrip- 
tion was as follows: 

Gross Examination—The specimen consists of a large piece of tissue which includes the 
anus and 31 cm. of the terminal portion of the large bowel, the bladder, the prostate and a 
large amount of connective tissue surrounding the large intestine and bladder. The mucosa of 
the rectum and sigmoid colon is intact throughout except that a small (4 mm.) ulcer lies at 
about the level of the floor of the bladder (fig. 1). The peritoneum covering the anterior 


i 


Fig. 1—Posterior view of surgical specimen with rectum opened. Arrow identifies small 
ulcer at level of bladder floor. Note abnormally thickened walls of the bowel due to diffuse 
infiltration by tumor cells. 


surface of the rectum, where it is reflected over the dome of the bladder, is reddish pink and 
shows congestion of the small vessels. A firm mass is palpable lying between the mucosa of 
the rectum and the peritoneum 10 cm. distal to the point of resection. This mass is roughly 
round in outline and measures 4 cm. in diameter. On cut section it is found to be composed 
of a homogeneous, grayish tissue which has the appearance of fish flesh. The fat immediately 
adjacent to this mass is firm, apparently due to infiltration with tumor cells. A second mass 
is palpable at the point where the peritoneum is reflected from the rectum onto the dome of 
the bladder. This area is firm, not well defined and measures approximately 3 cm. in diameter. 
Cut section of this area again reveals a grayish tissue with the appearance of fish flesh. The 
mucosa of the dome of the right lateral wall of the bladder is markedly edematous and hemor- 
rhagic. The right ureteral orifice is clearly visible surrounded by a small amount of ecchymosis. 
The prostate is firm and moderately enlarged in the lateral lobes (fig. 2). 
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Microscopic Examination.—Additional sections made from the biopsy material from which 
the frozen secticn was taken reveal the structure to be composed almost entirely of spindleform 
cells which are rather uniform in size and arranged in parallel bundles suggesting smooth 
muscle bundles. In other areas the cells are not uniform in size and the arrangement is 
irregular. Still other areas are seen containing few cells and having a myxomatous appearance. 
An occasional large round cell is found having a foamy, vacuolated cytoplasm, the exact origin 
of which is undetermined. Additional sections were taken from the lymph node which had 
been sent for frozen section. This node shows a homogeneous collection of large cells with 
pale, blue-staining, reticulated nuclei which appear to be young fibroblasts. The normal 
structure of the lymph node has been entirely replaced by these cells. Their appearance in 
some ways resembles the young fibroblasts seen in the biopsy material while in other ways 
it is suggestive of a lymphoid origin. Sections taken from the rectum reveal the mucosa, 
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Fig. 2—Anterior view of surgical specimen with bladder and prostatic urethra opened. 
Arrow identifies area where a specimen was taken for histologic study. Note the difficulty in 
outlining the margins of the tumor. 


submucosa and muscularis mucosa to be intact, but interspersed throughout the muscle bundles 
are nests of cells which are predominantly spindleform and arranged for the most part in 
parallel bundles. Occasional nests of cells are seen in the serosa, which is markedly thickened 
because of this invasion. These cells for the most part are spindleform and have assumed an 
arrangement similar to that seen elsewhere. Sections taken from the large retroperitoneal 
mass located in the rectovesical space revealed neoplastic tissue composed of loose fibers 
containing few cells (fig. 3). Sections of the prostate show some glandular hyperplasia. 

Diagnosis—The impression gained was that the following conditions were present: 
fibrosarcoma of the rectum invading the bladder 


(1) 


floor; (2) cystitis, hemorrhagic and 
moderately severe; (3) prostatic glandular hyperplasia, benign, and (4) chronic prostatitis 
with fibrosis. 
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Subsequent Course—Our worst forebodings were realized on the development of post- 
operative oliguria. Fluid intake was restricted to a minimum, and although healing progressed 
rapidly and satisfactorily the oliguria persisted. Less than 100 cc. of urine was passed in each 
24 hours. Sodium sulfate was administered and paravertebral blocks were done, without effect. 
The uremia became progressively more severe. The urinary output began to increase some- 
what on the tenth day, but the patient became comatose and died on the eleventh postoperative 
day. Permission for autopsy was granted. The abdominal and perineal incisions were found 
to be well healed, there was no evidence of recurrence of the tumor and sections of the kidney 
revealed extensive tubular degeneration. The cause of death was felt to be due to uremia 
secondary to lower nephron nephrosis. 
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Fig. 3.—A representative histological section showing spindle-shaped cells in a loose areolar 
stroma. In certain areas a tendency to form fibrous tissue may be noted. 


COM MENT 


Although sarcomas are the rarest of rectal tumors, they do occur rather regu- 
larly Statistics on the incidence vary widely but seem to indicate that less than 
1 per cent of all tumors of the rectum are sarcomas. Weeks’s original contribution 
is still a valuable treatise on the subject. We were particularly impressed with Willis’ 
observations concerning the pathology of sarcoma because they are so strongly 
supported by clinical findings. Suggestions have been made to call these tumors 
mesenchymomas. Sarcoma and fibrosarcoma, however, are so deenly entrenched 
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in medical parlance that dropping them from use would be difficult. As long as the 
implications of the terms sarcoma or fibrosarcoma are appreciated, they may still 
be used. In summary, one may say that the prognosis of sarcoma of the rectum 
is generally poor. It is poorest for the more cellular tumors and hopeless after 
a recurrence. The only treatment is early, radical excision, with emphasis on a wide 
resection. If small tumors are excised early and widely, the prognosis can be 
expected to be improved immensely. 


SUMMARY 


Recent publications on the subject of sarcoma of the rectum have been reviewed 
and are abstracted. An unusual, diffusely infiltrating sarcoma of the rectum with 
lymph node metastasis is reported. 
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SADDLE EMBOLUS OF THE AORTA 


FREDERIC W. TAYLOR, M.D. 
INDIANAPOLIS 


RACTICALLY every instance of aortic embolism implies a sudden occlusion of 

the aortic bifurcation by an embolus which has its origin in the left side of the 
heart. A few exceptions to this rule have been reported. These include rare emboli 
which have their origin from thrombi or arteriosclerotic plaques. Even more rare 
are paradoxical emboli from the right side of the heart.2 To the best of our 
knowledge none of the survival cases (table) includes these unusual conditions. 
Therefore, consideration need be given only to emboli arising in the left side of the 
heart and lodging at the aortic bifurcation. 

The condition of aortic embolus is rare, and it is difficult to obtain an over-all 
picture of its frequency. In this community of some two thousand hospital beds, 
saddle embolus of the aorta is recorded as a diagnosis approximately three times 
each year. This incidence approximates that given by others.’ Figures on the 
proportion of all peripheral arterial emboli lodging at the aortic bifurcation are 
variable. However, aortic obstruction may be considered to occur in from 5 to 10 
per cent of all peripheral arterial emboli.‘ 

As is well known, embolism always implies a serious systemic situation. This 
is no less true of an aortic embolus. In fact a serious cardiac situation must be 
present to produce an embolus large enough to plug the aorta. 


MORTALITY 


As might be expected, the mortality rate following aortic embolus is extremely 
high. It is high because of the aortic lesion and because of a cardiac situation ready 
to cause death if the embolus fails. What, then, is the survival rate? The answer 
cannot be given without a definition of what constitutes survival and what consti- 
tutes cure. Does survival or cure mean for a day, a month or a year? On the 
perfectly arbitrary answer to this quéstion rests the mortality rate. 


From the Departments of Surgery, Veterans Hospital, and Indiana University School of 
Medicine. 

1. (a) Hesse, E.: Uber die Embolie und Thrombose der Aorta abdominalis und ihre 
operative Behandlung, Arch. f. klin. Chir. 115:812, 1921. (b) Agar, H.: Peripheral Arterial 
Embolism, Brit. M. J. 2:101, 1943. 

2. Birch, C. A.: Paradoxic Embolism with Report of Case Due to Ventricular Septum 
Defect, Brit. M. J. 2:727, 1945. 

3. Santemma, E. E.: Occlusion of the Aortic Bifurcation, New York State J. Med. 
46:416, 1946. 

4. (a) Pearse, H. E., Jr.: Embolectomy for Arterial Embolism of the Extremities, Ann. 
Surg. 98:17, 1933. (b) Nystrém, G.: Lectures on Embolism and Other Surgical Subjects, 
Baltimore, Williams & Wilkins Company, 1936. (c) de Takats, G.: Arterial Occlusions 
of the Extremities, Am. J. Surg. 33:60, 1936. (d) McKechnie, R. E., and Allen, R. V.: Sudden 
Occlusion of Arteries of the Extremities, Surg., Gynec. & Obst. 63:231, 1936 
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The same answer determines which operations shall be considered to have been 
successful (table). Is it successful if the arterial circulation returns to normal and the 
patient dies the next day from another embolus, or must the patient survive a week 
or a month? When he has survived the arbitrary number of days, how long a time 
must the circulation remain satisfactory? Shall satisfactory circulation mean normal 
circulation or mere survival of the extremity? Because of these indefinables all 
follow-up studies are limited by the standards of the writer. 

Pearse ** has used “an arbitrary interval of one month to secure permanency 
of outcome” and to make sure that the “‘embolectomy restores competent circulation 
for more than a month.” On the other hand, McClure and Harkins,° reporting the 
largest group of successful aortic embolectomies, have apparently used a two week 
survival interval. Whatever the choice, it may well be open to challenge. In the 
present report (table), a two week survival interval was chosen. This was because 
of arbitrary reasons and because of the lead of McClure and Harkins’ report. It is 
unfair in that it omits cases such as Holden’s * and two of Murray’s* and includes 
Gamble’s ° case. These cases all ended fatally for reasons not related to the embo- 
lectomy but because of further and fatal embolism. Gamble’s patient just happened 
to have had the fatal embolus after the two week interval. All the local lesions were 
successfully operated on. 

When considered in this light, it is doubtful that the accompanying table is of 
any significant value. It represents only a short list of patients who have had an 
embolus removed from the aorta and have lived, with the return of normal circu- 
lation, for a given length of time. A much larger number have undergone successful 
removal from a technical standpoint but have died from their heart disease or a 
secondary thrombus has prevented return of normal circulation. Because the number 
of such failures will never be known, accurate mortality rates cannot be given. The 
rate can merely be estimated. In Nystrém’s *” review, three of 17 patients who 
underwent aortic embolectomy survived their hospitalization (17.7 per cent). When 
all peripheral embolectomies are considered, about 60 per cent of the patients died 
in the hospital. Only 20 per cent had their circulation restored, and of these half 
were dead at three years after their embolectomy. More than half (52 per cent) 
of al! patients reported by Pearse * who underwent embolectomy were dead by the 
end of the first postoperative month. 

This is indeed a gloomy picture and one which becomes even blacker with the 
realization that the mortality figures for saddle embolus of the aorta are consid- 
erably worse than thoSe for occlusion of smaller vessels. Of the 27 patients in whom 
aortic embolectomy was successful, but two are known to be alive after five years and 
12 are known to be dead three years after operation. Undoubtedly time will increase 
the number of those reaching the five year mark. Nevertheless, the future is none 
too bright. 

Because of the numerous foreign patients included, an accurate follow-up is 
impossible and probably of doubtful value. In this study, an attempt was made 


5. McClure, R. D., and Harkins, H. N.: Recent Advances in the Treatment of Peripheral 
Arterial Embolism, Surgery 14:747, 1943. 

6. Holden, W. D.: Aortic Embolism, Arch. Surg. 57:613 (Nov.) 1948. 

7. Murray, G.: Aortic Embolectomy, Surg., Gynec. & Obst. 77:157, 1943. 

8. Gamble, H. A.: Embolectomy, with Report of 2 Cases, Internat. J. Med. & Surg 
43:575, 1930. 
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to review and assess all cases of saddle emboli of the aorta in which operation was 
performed. Undoubtedly some have been overlooked. It seems improbable that 
these few would alter the conclusions of this study. 

As will be seen, the accompanying table is taken largely from table 2 of McClure 
and Harkin’s review. Certain modifications and corrections have been made, as 
follows: The frequently cited case of Key® was unacceptable, since there was 
evidence of only one iliac occlusion at the time of operation. No “Commando” case 
was found in the literature. The data given coincided with that reported by Gamble * 
in 1930, and it was thought that this case had been substituted for the “Commando” 
case. The patient operated on by Goffry Jefferson was reported on by Griffiths, and 
therefore the latter is listed as the author rather than Jefferson. The case in which 
aortic emboli were removed by Nystrém and then by Westerborn a year and nine 
months later is reported as a single case (Westerborn '°). Cases like that of Holden ® 
were omitted because the patient failed to live two weeks after operation. Others *’ 
were omitted because the circulation failed to return to normal after operation. 


DIAGNOSIS AND TREATMENT 


The table given and similar lists may be used as a guide to diagnosis, treatment 
and expectancy in proved cases of aortic embolism. 

On first consideration, the diagnosis would seem to be simple and infallible. This 
apparently is true for the majority of cases. The sudden interruption of aortic blood 
flow presents an unforgettable picture. Nevertheless, this syndrome may be at least 
simulated by other pathological entities. Thrombosis at the site of an aortic arterio- 
sclerotic plaque may cause the same abrupt interruption of blood flow to the lower 
extremities. Differentiation with this may be difficult or impossible. The most 
important feature in such a differentiation is not the presence or absence of arterio- 
sclerosis but whether or not there is a lesion in the heart which might produce an 
embolus large enough to be stopped at the aortic bifurcation. 

Conditions other than aortic thrombosis which must be considered in the differ- 
ential diagnosis are dissecting aneurysm and traumatic thrombosis. Recent atten- 
tion '* has been called to acute arterial spasm complicating venous thrombosis 
(pseudoembolic phlebitis). Bacterial endocarditis, which is a definite source of 
emboli in smaller arteries, plays no part in aortic blockage. The importance of these 
conditions lies in the fact that they contraindicate attempted embolectomy. Above 
all it must be reemphasized that any diagnosis of aortic saddle embolus must include 
a heart lesion capable of giving origin to the embolus. 

For all practical purposes such a lesion can be caused by only two cardiac condi- 
tions. The commonest of these is rheumatic pancarditis with mitral stenosis and 
auricular fibrillation. An auricular thrombus is thrown off and lodges in the lower 


9. Key, E.: Uber Embolectomy als Behandlungsmethode bei embolischen Zirculations- 
storungen der Extremitaten, Acta chir. Scandinav. 54:341, 1922. 

10. Westerborn, A.: Zwei mit Erfolg operierte Falle von wiederholten Arterienembolien 
davon einen zweimal wegen Embolie in der Bifurkation der Aorta ohne Laparatomie, Zentralbl. 
f. Chir. 59:322, 1932. 

11. Wikle, H. T., and Cabot, N.: Embolectomy for Riding Embolus of the Abdominal 
Aorta, Surgery 13:264, 1943. 

12. (a) Keeley, J. L.: Saddle Embolus of the Aorta: Report of Successful Embolectomy, 
Ann. Surg. 128:257, 1948. (b) Leriche, R., and Morel, A.: The Syndrome of Thrombotic 
Obliteration of the Aortic Bifurcation, Ann. Surg. 127:193, 1948. 
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aorta. The second cause (as in the case here reported) is a mural thrombus which 
in turn resulted from a coronary thrombosis. The latter lesion apparently is in the 
minority, being outnumbered about five to one by rheumatic lesions (table). It 
might also be added that those few recorded cases of embolism of coronary origin 
seem to have a better prognosis than the cases in which there is a rheumatic origin. 

Leg pain is invariably the first symptom of which the patient complains. This 
may be excruciating and require large amounts of morphine. On occasions, though 
pain is present it is overshadowed by paresthesia and paralysis. As time passes 
anesthesia and a deep aching pain may develop in the extremities. Abdominal or 
sacral pain may predominate. In the 27 cases listed, lower abdominal or sacral pain 
was recorded in more than half (15). Santemma * has attributed this pain as well 
as that in the extremities to ischemia of the nerves and tissues involved in the pelvis 
and the legs rather than to a direct infarction of the lumbosacral segments. 

Paresthesia or anesthesia of the extremities is almost a constant finding. It was 
recorded in 23 of the 27 cases and was probably present but not recorded in the 
remainder. Paralysis of the lower extremities was present in half of the patients 
successfully operated on. Since these were comparatively early observations, it 
seems probable that a certain degree of paralysis would develop in all patients at 
a later stage. 

Of interest was the color of the skin after aortic embolus. In more than half 
of the cases (15) the skin of the legs was described as being mottled; in the rest 
it was recorded as cyanotic or white. Appearance of the skin seemed to depend 
largely on the amount of venous stasis or collateral blood supply and was of no 
diagnostic value. The marble white appearance seen in aortic thrombosis ‘*® was 
not characteristic of embolic occlusion of the aorta. 

There was always complete loss of the femoral, popliteal and tibial pulse on both 
sides. Of course, the same sign usually is found in aortic thrombosis, but in this 
disease there is a history of chronically failing circulation of the lower extremities, 
often leading up to a sudden occlusive episode. Loss of pulsation of the aorta over 
the sacral promontory, with normal pulsation above, has been described. An attempt 
was made to elicit this sign in the case here reported, but the abdomen was too 
distended and tense. 

The following triad might be of value in making a differential diagnosis: (1) 
the presence of a heart lesion which is capable of casting off an embolus large 
enough to occlude the terminal aorta; (2) sudden complete loss of pulse to the 
lower extremities, with its resulting evidence of ischemia; (3) absence of a history 
suggesting an aortic thrombosis on an arteriosclerotic basis. 

After the preparation’ and summation given in the table, two more cases of 
saddle embolus appeared in the literature.'* These are included in the successful 
cases, but of more importance are the special features in each case. In the case 
reported by Burgess and Hartwell '** the patient had already lost one leg through 
a previous embolus. A saddle embolus was successfully removed a year later and 
the other leg saved. Of interest is the fact that an appreciable area of aortic intima 
was inadvertently removed at the operation. This denuded surface did not prevent 
a satisfactory return of circulation. A postoperative heparin hematoma complicated 


13. (a) Burgess, C. M., and Hartwell, A. S.: Removal of Saddle Embolus of Aorta, 
J. A. M. A. 141:387 (Oct. 8) 1949. (b) Wilson, H.: Aortic Embolectomy: Successful 
Removal of Saddle Embolus by Transabdominal Route, J. A. M. A. 141:389 (Oct. 8) 1949. 
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the patient’s immediate convalescence. The other case, reported by Wilson,**” is 
unique among those listed. The patient was reported to have had no heart lesion. 
All the other patients listed had severely incapacitating cardiac disease. The source 
of the embolus removed from Wilson’s patient remains unknown, but he suggests 
that it may have been a paradoxical embolus or that it may have arisen from an 
arteriosclerotic plaque in the descending aorta. Also it may actually have been a 
thrombosis at or near the aortic bifurcation. It would have been of interest to know 
the age of this thrombus, as estimated on the basis of the pathological section. At 
any rate, this line of thought suggests that it might be wise to attempt removal of an 
acute thrombus at this site as well as of an embolus. 


OPERATION 

The importance of early operation has been frequently emphasized. In only two 
of the so-called successful embolectomies was the interval from onset to operation 
greater than six hours. The necessity of early operation has little association with 
the local injury to the aorta by the embolus or by the operation. Of far greater 
importance is the formation of a secondary thrombus distal to the embolus. The 
speed with which a secondary thrombus forms is variable. A distal thrombus may 
form in a matter of several hours to an extent at which the smaller arterial radicals 
are completely obliterated. This, of course, condemns to failure any attempted 
removal of the embolus. On the other hand, there may be practically no secondary 
thrombosis in as long as 24 to 30 hours after the occlusion of the vessel. 

Much has been written during the past 15 years about the advantages of per- 
forming some sort of sympathectomy at the time of embolectomy. It is interesting 
to note that sympathectomy was done only twice in the 27 cases. In three, numerous 
lumbar, caudal and spinal blocks followed the operation. Just how vital the 
procedures were to the success of the case is difficult to say. 

As noted in the case report, due consideration was given to bilateral lumbar 
sympathectomy. It would have added but a few minutes to the duration of the 
procedure to have removed a section of the lumbar chain on each side. This added 
operative procedure was rejected since at the time there seemed no question of 
peripheral vascular obstruction. The vital point seemed to be the local segment of 
aorta and the incised iliac artery. These, it was argued, could in no way be benefited 
by a sympathectomy. In the light of the postoperative course, none was needed. 

A more leisurely consideration of all factors involved would indicate that in 
such a situation a bilateral sympathectomy is advisable, provided no extra risk is 
involved. The reasoning for this is that such a procedure would aid collateral 
circulation about any peripheral secondary thrombi which might threaten the via- 
bility of an extremity. It could have no beneficial local effect on the aorta. Actu- 
ally, a periarterial sympathectomy is done whenever an iliac artery is lifted from 
its adventitial sheath, as was the case here described. It is probable that this fact 
accounts for the immediate return of the dorsalis pedis pulse on the side operated 
on and subjected to trauma. On the relatively untraumatized left side the same 
pulse appeared after an interval of twelve hours. 


For the last 15 years heparin has been a regular adjunct to operation for any 
embolus. This drug was used in all but four of the last 16 cases recorded in the 
table. It is used locally at the site of the arterial incision as well as systemically. 
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Systemically, it is administered much as in other thrombotic states. It is desirable 
to keep the clotting time at 15 minutes, or about three times its normal. As is 
noted, sodium citrate was used twice locally to prevent clotting and thrombosis. 

The time interval between onset and operation is important. As mentioned 
previously, only two of the successful embolectomies were done after a six hour 
interval. No definite time limit can be set. As in embolectomies of smaller 
arteries, the results of operation after the first twelve hours made one wonder if 
such an operation is justified. 

The operative approach has varied considerably since the first successful aortic 
embolectomy. In 1913 Bauer used a midline transperitoneal exposure. The aorta 
was opened for a distance of 2 cm. and closed with silk. Ten years later Nystrom *” 
advocated and had used a method which he termed “retroperitoneal Hinuntermel- 
kung.” This consisted in introducing one hand beneath the inguinal ligament and 
behind the peritoneum until the embolus could be outlined by palpation. The 
embolus was then milked downward by the exploring fingers until it could be 
extracted through an incision in the iliac or femoral artery. This method enjoyed 
a certain amount of early popularity. 

In the 27 cases cited retrograde probing was tried four times. Various types 
of long filiforms were passed up the femoral arteries to dislodge the emboli at the 
level of the bifurcation. The chief advantage of this method is that it can be done 
with the patient under local anesthesia. In two cases these attempts failed, and it 
was necessary to use a direct exposure to extract the emboli. 

In recent years direct exposure has been the method of choice, either by a 
transperitoneal or retroperitoneal approach. Murray, who has performed the 
astounding total of six aortic embolectomies and others as yet unreported, uses a 
retroperitoneal approach. This is carried out through a right paramedian abdominal 
incision. Other surgeons' prefer a direct exposure through a transperitoneal 
midline incison. 

The particular approach here described is by no means original. In fact, it is 
quite similar to that of Usadel.'® The exposure is so easy and the operation so simple 
that an account of it seems justified. The technical features are much more easily 
carried out than in embolectomies of the smaller arteries. The technic used in the 
case reported may be followed in the report itself. The illustrations with their 
legends explain the main features. 


REPORT OF A CASE 


R. K. was a 30 year old man who was first treated for precordial pain and myocardial 
infarction at the Cold Springs Veterans Hospital early in 1947. He was readmitted a year and 
a half later (Aug. 6, 1948) with a much more severe attack. Electrocardiographic tracings 
showed typical signs of a posterior myocardial infarct. The remaining laboratory findings 
at this time were within normal limits and merely indicated a moderate inflammatory reaction. 
There was no history of rheumatic fever. There seemed to be no doubt that the disease was 
entirely on an artericsclerotic basis. 


14. (a) Lindgren, S.: Embolektomie aus der Aorta abdominalis unter Ausnutzung des 
Heparieneffektes, gliicklich durchgefiihrt, Arch. f. klin. Chir. 196:178, 1939. (b) Linton, 
R. R.: Arterial Embolism: A Simplified Technique for the Removal of a Saddle Embolus 
at the Bifurcation of the Aorta with the Report of a Successful Case, Surg., Gynec. & Obst. 
80:509, 1945. (c) Agar.1» (d) Keeley.12a 

15. Usadel, W.: Embolektomie der Aorta abdominalis, Arch. f. klin. Chir. 173:125, 1932, 
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The patient's subsequent course in the hospital was far from smooth. He continued to 
complain of precordial pain, nausea, abdominal fulness and pain. He had what were con- 
sidered emboli to the spleen and mesentery. His cardiac situation was rather precarious, 
with a systolic pressure varying between 70 and 120. An oxygen tent was used intermittently. 
However, only on one occasion did the heart become irregular and decompensated. 

Suddenly on the morning of Sept. 5, 1948 (31 days after his admission) he was awakened 
by a terrifying pain in the lower part of the abdomen. This was described as aching in 
character and was principally on the left. Both thighs and legs also ached. Shortly after 
the onset the patient volunteered that his legs tingled and were numb. He would forcibly 
pinch the left thigh and exclaim that a knife could be thrust through without pain. 

The usual hypnotic (100 mg. of meperidine hydrochloride) gave no relief from his suffering. 
The dose was doubled, and finally a half grain of morphine was added before appreciable relief 
was obtained. The patient complained of the pain in the lower region of the abdomen and the 
pelvis. The abdomen was resistant to palpation but not boardlike. No focal area of tenderness 
was noted. Both legs and thighs were éold and white. Their veins were empty. No pulsation 
could be found in either femoral artery or in any artery distal to these vessels. The abdominal 
wall was thick, and this along with moderate distention prevented palpation of the abdominal 
aorta. 

Soon after the onset of the patient’s symptoms, bowel sounds were active and he vomited. 
Later the bowel sounds became poor, and he became temporarily incontinent. He was 
thought by Dr. D. E. Wood and Dr. P. D. Genovese of the Medical Service to present the 
classical picture of saddle embolus, presumed to have arisen from a mural thrombus in the 
left ventricle. He was transferred to the surgical service, and the operation was started six 
hours after the onset of acute symptoms. It was completed in less than an hour and a quarter. 

Operation.—Thiopental sodium—curare anesthesia was well tolerated. At the beginning of 
the operation isotonic sodium chloride solution was given intravenously. This was changed to 
whole blood after fifteen minutes. At that time the aorta had just been exposed, and the patient 
suddenly went into shock, with a blood pressure of 70/50. It was feared that this represented 
cardiac failure, but the blood pressure returned to a normal of 120/90 a few minutes after 
the operation was temporarily stopped and he was placed in a moderate Trendelenburg position. 
It was thought that the rapid retroperitoneal exposure of the entire pelvis might have 
accounted for this unexplained shock. <A total of one liter of blood was given, half during 
the operation and the rest after he was returned to the ward. 

The retroperitoneal exposure of the aortic bifurcation and the operation were so simple 
that a detailed account is given. It is by no means original and contains the suggestions of 
many. 

As shown in figure 1, the skin incision started over the left symphysis and extended upward 
and laterally for a distance of some 9 inches (23 cm.). The anterior sheath of the rectus 
muscle was incised and the external oblique muscle separated along this same line of incision. 
The rectus muscle was retracted medially and the same line of incision continued downward 
through the posterior rectus sheath, internal oblique muscle and transversalis fascia. Particular 
care was taken in cutting the latter structure so that the peritoneum was not opened. The 
peritoneum was then stripped from the lateral and posterior abdominal walls. This dissection 
was started along the lateral wound margin near the central portion of the incision and was 
identical to the same blunt dissection followed in lumbar sympathectomies. The fascial plane 
was developed medially, exposing the lower 3 inches (7 cm.) of the aorta, its bifurcation 
and both iliac arteries. The excellent exposure thus given made the subsequent maneuvers 
extremely simple and easy. 


It should be noted that up to this time the operative field was absolutely dry and no bleeding 
points had been ligated. This was undoubtedly due to the obstructed aorta. After the embolus 
had been removed and normal circulation reestablished, the entire wound began to ooze 
moderately and required ligation at several points. 


The situation found on exposure of the aortic bifurcation is indicated in figure 3. A firm 
thrombus filled the terminal portion of the aorta and extended down into the right common 
iliac artery. On the left side the mouth of the common iliac artery was occluded, but this 
artery was collapsed, pulseless and empty. Upward the embolic mass extended well above 
the exposed field to the renal vessels. It therefore seemed difficult or impossible to place an 
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occluding tape above the embolus. The tape, as indicated in the diagram (fig. 3) occluded 
the aorta about 3 inches (7 cm.) above the bifurcation. This squeezed the embolus in two 
parts and undoubtedly allowed embolic fragments to enter the renal arteries. The latter 
probability was confirmed by the finding of bloody urine for several days postoperatively. Two 


Fig. 1—The incision used was an oblique one starting at the pubis and extending upward 
toward the tip of the twelfth rib for a distance of 8 or 9 inches (20 to 23 cm.). As indicated, 
the various structures of the abdominal wall were severed in this same line except for the rectus 
and peritoneum. The rectus was retracted medially, and the peritoneum was freed by blunt 
dissection from its adjacent transversalis fascia. 


Fig. 2.—Starting in the lateral wound corner, where it is less firmly fused and not easily 
torn, the peritoneum was easily swept from the underlying structures. The resulting field is 
surprisingly ample and is only slightly exaggerated in the above cut. Retroperitoneal rather 
than transperitoneal exposure is preferred, since it aids in keeping loops of bowel out of the area 
and gives exposure more rapidly and with less bleeding. 


other controlling tapes were placed on the right iliac artery and one on the left, as shown. 
These gave complete control of the segment to be exposed. 
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A 2 cm. linear incision was made in the right common iliac artery 1 or 2 cm. distal to 
the bifurcation. A kidney stone forceps was used to scoop out the thrombotic material in the 
aorta. This was only partially effective, but gentle pressure and massage caused the entire 
contents of the lower part of the aorta to squirt out through the incised iliac artery. All 
tapes were again drawn tight and the proximal aortic tape released. This allowed the upper 
portions of the embolus to be washed down into the empty bifurcation. The tape was again 
drawn tight and the additional portion of the thrombus removed as previously described. It 
was obvious that the left iliac artery was empty and that the right iliac was tense with an 
embolus. The blood flow was controlled by tightening the proximal right iliac tape. The 
distal tape was released, and attempts were made to aspirate the distal embolus by means of 
catheter suction. A few unsatisfactory fragments were removed in this manner. Small kidney 
stone forceps were then introduced into the vessel. These fortunately engaged the embolus 
and removed a 3 inch (7 cm.) segment plus a 6 inch (15 cm.) streamer of secondary new 
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Fig. 3—While embolus was extracted from the right iliac artery, bleeding was controlled 
by the four tapes shown. It was obvious that the upper portion of the embolic mass could not 
be reached, since it extended above the renal vessels. Therefore that portion between tapes 1 
and 3 was evacuated. Tape 2 was then drawn taut, and tape 1 was relaxed. This allowed 
the remainder of the embolus to come down to the bifurcation, where it, too, could be expressed 
through the incised iliac artery. Witk. tape 2 drawn snug, the embolus extending into the right 
iliac was extracted along with a 6 inch (15 cm.) streamer of secondary thrombus. The usual 
everting continuous silk suture followed. 


The manner of controlling hemorrhage by the use of umbilical tapes was simple and effective. 
There seemed to be no necessity of substituting Bethune tourniquets, as suggested by Linton. 


thrombus which must have extended well down into the femoral artery. This was followed 
by a gush of blood from the distal end of the right common iliac artery. 

With bleeding again controlled by the three tapes, the aorta and the right iliac artery 
were irrigated with saline solution. No thrombotic fragments were washed from the lumen. 
Before the right common iliac artery was closed, saline solution containing 50 mg. of heparin 
was placed in the aorta. The artery was closed with the usual everting continuous mattress 
sutures of 00000 silk. Two additional interrupted sutures were taken to complete the closure. 
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All occlusive tapes were then removed. Both iliac arteries filled immediately and pulsated 
normally. A pulse was immediately felt in the right dorsalis pedis, and the foot became 
warm. The left foot became warm before the operative wound was closed, but no dorsalis 
pedis pulse could be elicited. This pulse did not return until the next day. The delay in return 
of pulse on the side which was least involved seemed difficult to explain. Possibly it was due 
to the fact that although the right artery received the greater trauma it had, because of 
the operative procedure, undergone unintentional periarterial sympathectomy. 

When the retractors were removed, the wound margins practically fell together. Closure 
of the wall was effected with a single 0 chromic continuous suture in the anterior sheath 
and the left external oblique muscle, with continuous silk sutures for closure of the skin. 
The condition of the patient at the conclusion of the operation was satisfactory, and it did not 
seem that the operation had been in the least detrimental. Little blood was lost during the 
procedure, perhaps not more than 100 cc. All who participated in the operation were greatly 
impressed with the complete exposure given by this retroperitoneal approach, and with the ease 
with which the procedure was carried out. 

One further point should be discussed. In the past, other operators have asserted that a 
bilateral lumbar sympathectomy should be done at the same time as the embolectomy. To 
have done this in the present case would have been easy enough. On the left side it would 
have taken but a few seconds, and although the right sympathetic chain was not seen, certainly 
the lower portion could have been interrupted through the exposure at hand. This measure 
was considered at the time of operation but was thought unimportant. It was argued that 
sympathectomy could in no way diminish the possibility of thrombus forming at the operative 
site. In fact, if the artery were relaxed at this point the blood flow through it would be 
slowed and therefore the effect might be the reverse of that desired. The distal circulation 
in the present case was adequate. However, when the secondary thrombus still occludes an 
artery and when survival of an extremity might depend on the improved collateral blood supply, 
the situation is entirely different. In such a situation a sympathectomy would definitely be 
indicated. 

Subsequent Course—The immediate postoperative course was satisfactory although it seemed 
advisable to keep the patient in an oxygen tent because of his heart. He received 50 mg. of 
heparin subcutaneously each four hours. Papaverine hydrochloride, which had been given 
before operation, was continued, and later duracillin in oil (crystalline procaine penicillin G 
in oil) was added because of a urinary infection. Blood was present in the urine for a week 
but disappeared and did not recur. 

After two weeks the use of heparin was discontinued, and administration of bis- 
hydroxycoumarin (dicumarol) was started (200 mg. daily). This was given for the cardiac 
situation rather than for the operative procedure. At one time the dicumarol therapy got 
completely out of hand, and the patient was nearly lost as a result. 

Other complicating factors were an appendectomy one week after embolectomy, exploration 
of retroperitoneal space for retroperitoneal hemorrhage (not found), and a persistent Bacillus 
coli pyuria. 

During the first few months the patient had numerous splenic and mesenteric infarcts. 
Much of his time was spent beneath the oxygen tent because of his failing dilated heart. For 
no particular reason he gradually started to improve. He reached a stage after three months 
at which he was allowed home. All therapy had been stopped except for the use of digitoxin 
(crystodigen®) 9.1 mg. as required, administered under the supervision of his local physician. 
His life at home was restricted but comfortable. His peripheral circulation was excellent, but 
he had occasional cardiac failure, which became more frequent and severe. A little more than a 
year after the operation a posterior cardiac infarct developed from which he did not recover. 
He died fourteen months after embolectomy (Nov. 6, 1949). 


SUMMARY 


A successfully removed saddle embolus of the aorta is here reported. Removal 
of an aortic embolus is simple from a technical standpoint ; in fact, it is much easier 
than a similar procedure on a smaller vessel. Few patients are so ill that they can- 
not survive the embolectomy. They die subsequently from the cardiac condition 
which caused the embolus. 
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Heart lesions which give rise to the embolus are always rheumatic valvular 
disease or arteriosclerotic coronary disease. These lesions are in a severe form 
since they have given rise to a large occluding embolus. The patient’s heart is a 
veritable sword of Damocles, with the supporting thread of compensation already 
frayed and worn. 

When not operated on, practically all these patients die. An occasional one may 
survive after a single or bilateral amputation. A successful embolectomy offers 
only a reprieve from impending gangrene and does not alter the cardiac hazard. 
A review of the literature shows only two patients who are known to have sur- 
vived five years. As a rule, the diagnosis is not difficult because of the spectacular 
signs following sudden aortic occlusion. However, sudden aortic thrombosis on a 
roughened arteriosclerotic intima is difficult or impossible to differentiate. Various 
features of other possible occlusions are discussed. 

The importance of early operation to prevent secondary thrombosis of the 
smaller distal radicals has been frequently emphasized. Only two of the so-called 
successful aortic embolectomies were performed more than six hours after 


the onset of the patient’s illness. The various types of operative approach are 
briefly mentioned. That used in the case here reported was a retroperitoneal 


exposure through an oblique incision. It proved to be so simple and adequate 
that its salient features were detailed. Bilateral lumbar sympathectomy or periar- 
terial sympathectomy is advocated at the time of operation. With the exposure 
used in the reported case sympathectomy would have added but a few minutes to 
the operative time. Its purpose is to aid the collateral circulation about any 
peripheral secondary thrombus which might threaten the viability of an extremity. 
The use of heparin is a regular adjunct to operation for any embolus. 

Only twenty-six similar cases could be found in the literature. It is emphasized 
that the term “successful operation” is purely an arbitrary designation. An 
embolectomy may have been performed successfully, with the return of normal 
circulation to the extremities, but if the patient dies early from his cardiac lesion 
the outcome cannot be considered successful. It is doubtful that this arbitrary 
designation of successful operations (table) serves any useful purpose. It merely 
reemphasizes the high mortality rate and the poor prognosis which these patients 
have. Successful aortic embolectomy is so spectacular as to completely overshadow 
its true medical worth. It is fortunate that this procedure does not have to be 
considered in the light of its general medical benefit. Mankind would be far better 
served if the same time, effort and mc .zcy were spent on some dull public health 
problem. 
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PATHOLOGY OF CALCAREOUS TENDINITIS AND 
SUBDELTOID BURSITIS 


HERBERT E. PEDERSEN, M.D. 
DETROIT 
AND 
J. ALBERT KEY, M.D. 
ST. LOUIS 


N THIS paper we shall describe the gross and microscopic appearance of the 

lesions found in the rotator cuff of the shoulder in the condition commonly 
termed subdeltoid bursitis with calcification. We shall also describe briefly the 
changes which occur in the walls of the bursa and occasionally in some of the 
adjacent muscles in this condition but shall make no attempt to describe other types 
of lesions which may occur in the subdeltoid bursa (rupture of tendons of the 
rotator cuff, infections, rheumatoid-like inflammation and the dry adhesive chronic 
periarthritis of the shoulder). 

This subject has been dealt with from time to time in medical literature by 
various investigators, but most of the papers are clinical in character and the 
literature has been reviewed by Wilson? and will not be repeated here. 

Codman ? stated that the initial lesion was a degeneration of the tendon fibers 
of the rotator cuff of the shoulder which lie in the floor of the bursa and separate 
it from the shoulder joint and the cartilaginous surface of the head of the humerus. 
In this situation the tendon is relatively avascular and, in addition to the usual 
longitudinal strain of the tendons, is subject to abnormal pressure and compression. 
The calcium was deposited in the degenerated area in the substance of the tendon 
and gradually worked its way to the surface (floor of the bursa) and might rupture 
into the cavity. The calcium deposit might be encapsulated, and foreign body giant 
cells might be present in the lesion. 

Codman believed that the inflammation was caused by the presence of the 
degenerated material in the tendon and later in the bursa and that the bursitis was 
secondary to the degeneration in the tendon. He also noted that inflammatory 
changes in the tendon, without the presence of calcium demonstrable by the 
roentgenogram, might produce symptoms similar to those present in subdeltoid 
bursitis with calcification. It was further stated. that “it is only when the deposit 
is large enough, or the inflammation about it great enough to cause interference 
with the function of the bursa, that symptoms of ‘bursitis’ appear.” 


From the Department of Surgery, Washington University School of Medicine, St. Louis. 
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1. Wilson, C. L.: Lesions of the Supraspinatus Tendon: Degeneration, Rupture and 
Calcification, Arch. Surg. 46:307 (March) 1943. 


2. Codman, E. A.: The Shoulder: Rupture of the Supraspinatus Tendon and Other 


Lesions in or About the Subacromial Bursa, Boston, The Author, 1934. 
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Subsequent reports have emphasized the inflammatory response to the calcified 
necrotic material. McLaughlin * stated that the pain arose from tissue tension at 
the site of the inflammatory reaction around the offending deposit. Key * believes 
that it is both the tension and the inflammation around the calcium deposit that 
cause the symptoms and noted not only that silent or asymptomatic calcium deposits 
may occur (65.4 per cent of 202 shoulders in which calcium deposits were demon- 
strated and on which accurate records were available in Bosworth’s® series) but 
that either with or without treatment the symptoms may subside and function of 
the shoulder be restored and yet the calcium may still be demonstrable in the 
roentgenogram or it may have disappeared. 

The material on which this paper is based consists of observations at the time 
of operation, the hospital records and the gross and microscopic study of material 
removed at operation on 55 patients for subdeltoid bursitis with calcification. In 
these patients small areas of the tendon including entire small calcium deposits or 
portions of large deposits were excised for microscopic study. 


GROSS PATHOLOGIC CHANGES 


At the operation the bursa was exposed through an anterior incision which was 
extended down through the deltoid muscle; when this was retracted, the anterior 
wall of the bursa was exposed. Usually this was a thin translucent membrane which 
was light pink and did not show evidence of acute inflammation. 

In three instances the membrane was thickened and redder than normal and 
the bursa contained excess fluid, some fibrin and some free calcified material. For 
the most part this was distributed through the fluid and the fluid was thin, cloudy 
and white. Also in each of these cases evidence was found of rupture of a calcium 
deposit into the bursa. Evidently this had occurred only a short time before the 
operation. 

In most instances the bursa contained only a small amount of thin, clear 
synovial fluid and the floor was smooth except for the area in which the calcium 
deposit or deposits were located. When this was large and the symptoms were 
acute, it was usual to find a furuncle-like protrusion in the floor of the bursa and 
some fibrin might be adherent to the inflamed surface of the swelling. This focus 
involved the substance of the supraspinatus tendon and projected slightly above the 
surrounding surface. In the acute cases the center of the swelling was white or 
yellow, and this small light-colored area, about 0.5 cm. in diameter, was surrounded 
by a zone of hyperemia which was red or purplish, the zone varying in width with 
the degree of inflammation and the size of the calcium deposit. Jn such instances 
when the focus was incised it was found to contain a thick, white, creamlike fluid, 
or a pastelike material, which in some instances was under so much pressure that 
the fluid spurted into the air when the incision was made into the focus. In other 
instances the site of the focus was indicated by a slight rounded prominence in the 


floor of the bursa, but there was no evidence of acute inflammation at the site nor 


3. McLaughlin, H. L.: Lesions of the Musculotendinous Cuff of the Shoulder: Observa- 
tions on the Pathology, Course and Treatment of Calcific Deposits, Ann. Surg. 124:354, 1946. 

4. Key, J. A.: Calcium Deposits in the Vicinity of the Shoulder and of Other Joints, 
Ann. Surg. 129:737, 1949. 

5. Bosworth, B. M.: Calcium Deposits in the Shoulder and Subacromial Bursitis: 
Survey of 12,122 Shoulders, J. A. M. A. 116:2477 (May 31) 1941. 
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was there any discoloration in the tendon. In such instances it was found that the 
incision in the tendon exposed a focus deep in its substance which was relatively 
flat and usually contained dry chalklike material. This material could be scraped 
out with a curet and was not under pressure. Various stages of consistency between 
thin milklike or creamy fluid, toothpastelike material and dry chalklike deposits 
were encountered (fig. 1). Usually in patients with severe pain and disability the 
deposits contained relatively thick, creamy or toothpastelike material which was 
under moderate pressure. 

When the calcium was removed from the focus in the tendon, a cavity with 
ragged, necrotic, poorly defined walls was left, and in the chronic deposits with 
chalklike material these walls were dry and appeared to be avascular. In many 
cases when additional longitudinal incisions were made into the tendon on either 
side of the main or largest calcium deposit, other foci, varying in size from the 
lower limit of visibility to some 1 cm. or more in diameter, were encountered. Some 
of these small foci were rather dry or pastelike in consistency, and they did not 
appear to be inflamed nor were their contents under pressure. A dozen or so such 
small foci might be discovered by making three or four longitudinal incisions in 
the tendon. These foci were not visible in the roentgenogram, nor was there any 
indication of their presence on examination of the surface of the tendon. All 
variations between the minute foci and the large foci might be present in the 
same tendon. 

In considering associated pathologic changes, we are impressed with the fact 
that the calcium deposit was usually the only lesion found. As stated above, unless 
there was free material in the wall of the bursa this was not the site of gross 
inflammatory change. Likewise we remember only one instance in which there was 
an associated tear of the supraspinatus tendon, and this was present near the 
insertion of the tendon into the bone and did not appear to be connected with 
the calcium deposits, which were usually 1 inch (2.5 cm.) or more removed from 
this site. In one instance a deposit was found in the tendon of the teres minor 
muscle. Most of the deposits were in the supraspinatus tendon, but some of them 
also involved the infraspinatus tendon. If we encountered any deposits in the 
subscapularis tendon, they were not recognized. 

In two instances the deposits involved the muscle adjacent to the musculo- 
tendinous junction. In both of these the lesion was an acute one, with severe pain 
and marked local inflammatory changes in the tissue around the deposit. In no 
instance did the calcium deposit appear to contain bone. In two cases the tendon 
appeared to be laminated, that is, in two layers, with a cystlike cavity between, and 
calcium deposits were found in each layer while the cystlike cavity contained only a 
small amount of clear fluid. In two instances the intertubercular groove was 
explored because of localized tenderness over the course of the long head of the 
biceps tendon. In these the lining of the tendon sheath and the surface of the 
tendon were found to be inflamed and covered by thin granulation tissue. In old 
chronic cases in which the shoulders were frozen the size of the bursa was reduced, 
the walls were slightly fibrotic and thickened and the cavity might be crossed by 


adhesions or septums. The cavity could be enlarged by slipping a finger or blunt 
dissector around the head and neck of the humerus, but this did not free the 
shoulder. When the shoulder was forcibly manipulated and the tissues which cause 
the limitation of movement were torn, it was usually found that these involved the 
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capsule, and in at least two instances anterior subluxation occurred when the 
contracted and adherent capsule was torn by forcible abduction and external 
rotation of the extremity. 


PATHOLOGIC CHANGES ON MICROSCOPY 


The specimens removed at operation were fixed in formaldehyde, embedded in 
paraffin, sectioned and routinely stained with hematoxylin and eosin. In some 
instances special stains and technics were used. As was stated above, the calcium 
appeared to be segregated in cystic foci of degeneration in the tendon. These foci 
varied in size and in appearance, and their contents varied in character. 

We have tried to determine the earliest signs of degeneration and the sites of 
the deposition of calcium in the area. The early change in the tendon appears to 
be a softening and hyalinization, with loss of its fibrous character and usually a loss 
of its ability to stain deeply with eosin so that the area appears to be pale pink, 
homogeneous or hyalin-like in consistency and contains relatively few connective 
tissue cells. These cells are roughly spherical and contain rounded pyknotic nuclei 
and vacuolated or granular cytoplasm. They are scattered irregularly through 
the homogeneous ground substance. In some instances these relatively acellular 
homogeneous areas stain deeply with eosin or may even exhibit an affinity for 
hematoxylin by staining purple or blue. We believe that such areas contain calcium 
and that this may be deposited in the tendon before disintegration occurs. 

Collections of small vacuoles each containing a spherule of hyaline collagenic 
material may be noted in some of these areas. The spherules vary considerably in 
their staining characteristics, and there is a gradual transition of the small frag- 
mented areas into larger cysts which contain rounded hyaline masses suspended in 
a mass of granular detritus and mixed with cells in various stages of degeneration. 
Some of these broken off masses of what we believe to be degenerating collagenic 
fibrous tissue contain living rounded cells as noted above, and in others a fibrous 
structure can be distinguished. These larger masses also vary considerably in their 
affinity for hematoxylin and eosin. We believe that one of the factors which influ- 
ences the affinity of this material for stains is the amount of calcium which it 
contains and that the more deeply staining material is rich in calcium. 

In other instances the tendon substance appears to die, lose its cells, become 
granular and maintain the appearance of its characteristic fibrous structure. The 
collagen fibers seem to have become granular and also contain some hyaline 
spherules. Apparently the calcium is deposited directly in these degenerating fibers 
(fig. 2). 

A third type of degeneration is one in which the fibers of the tendon break up 
into fine wavy strands. These strands break into short sections which become 
rounded, have smooth outlines and are hyaline in appearance. They resemble the 
hyaline bodies described above as occurring in vacuoles and have been called rice 
bodies but are not to be confused with the rice bodies which may occur in tuber- 
culous synovitis and which are much larger in size and contain fibrin. In some 
sections in a single low power field it was possible to see the progressive stages of 
degeneration from normal tendon through hyalinization, fibrillation and the for- 
mation of rice bodies. In addition to the degeneration of the collagenic fibers there 
was degeneration and fragmentation of the cells in the area. The typical calcium 
deposit consists of a cyst of variable size which is filled with finely granular pale- 
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staining necrotic detritus which is apparently the remains of disintegrating cells 
and connective tissue fibers. Suspended in this material are many roughly spherical 
hyaline masses which vary considerably in size and in their reaction to stains. These 
are believed to be formed by the breaking up of the aforementioned pale hyalin- 
like areas, which are believed to be one of the earliest changes in the degeneration 
and calcium deposition in the tendon. The larger cystlike cavities in the tendon, 
which contained the white calcium-containing fluid or paste or chalklike material, 
are believed to be the result of progressive degeneration of the tendon, either from 
a single focus or formed by the coalescence of two or more spreading foci. 

That calcium is present in this material has been proved by chemical analysis, 
which demonstrated calcium phosphates and carbonates in about the same pro- 
portion as that in which they occur in bone. It is believed that the amount of 
calcium present varies directly with the density of the shadow which the deposit 
casts on the roentgenogram. The thin milklike material casts a faint shadow, while 
a large chalky deposit casts a dense homogeneous shadow on the roentgenogram. 

In an effort to determine the exact location of the calcium in these lesions, we 
have stained both the necrotic material in the cysts and the surrounding tissues 
with azure blue and/or silver nitrate in addition to hematoxylin and eosin (figs. 1 
and 2). The black granules seen in some sections after silver nitrate staining 
suggest that this is calcium. However, they may be precipitates of unknown 
composition, and the calcium may be distributed through the material and bound 
to the protein of the degenerating fibers and cells. We believe that the affinity of 
this material for hematoxylin is also evidence that it contains calcium. The calcium 
is probably adsorbed and not precipitated in granules or crystals, and hence it 
cannot be stained as such. Even in material removed from large dense foci which 
are clearly visible in the roentgenogram the amount of calcium which we could 
demonstrate in our sections was relatively small. Figures 2A and B are from 
hematoxylin and eosin and silver-stained sections from paraffin blocks of just the 
pastelike material removed from such a focus at operation. In figure 2 C is shown 
a section of similar material removed from another but less dense radiopaque focus 
by aspiration. We are not sure that the black granular masses in these sections 
are calcium. 

We have also frozen sections of some of this material and stained them with fat 
stains in efforts to demonstrate the presence of soaps, which Klotz ® believed 
always precede the deposition of calcium. We were not able to demonstrate the 
presence of fat or of soaps in our sections of this material. 

The hyaline masses which are scattered through the contents of the cysts appear 
to vary in their calcium contents as some stain pink, others purple and others blue 
in the hematoxylin and eosin material. Likewise they vary in the degree to which 
they darken when stained with silver nitrate. The cellular and tendon debris which 
surrounded these masses also varied in its reaction to stains, and it is probable that 
it also contained some calcium. We found no evidence that calcium had been 
deposited in living tissue in any of our sections. However, calcium-containing 
material might be present in macrophages and foreign body giant cells as a result 
of the phagocytosis by these cells of some of the necrotic material. 


6. Klotz, O.: Studies upon Calcareous Degeneration: The Process of Pathological 
Calcification, J. Exper. Med. 7:633, 1905. 
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The reaction of the surrounding tissues to the calcium-containing focus of tendon 
debris varied from one of apparently complete indifference to various stages of 
inflammation and repair (figs. 3 and 4). By indifference we mean that deposits 
(usually small in size) might be found in the depth of the tendon and surrounded 
by normal-appearing tendon tissue containing about the usual number of normal- 
appearing connective tissue cells. The walls of such foci are composed of the tendon 
fibers, and these are not distorted, degenerated or infiltrated with abnormal cells. 

What is probably the most characteristic lesion is what may be termed the 
calcium granuloma (fig. 5). This is a focus of calcium containing necrotic tissue 
debris, usually large in size, which is surrounded by a wall of granulation tissue. 
The wall consists of fibroblasts, small round cells, macrophages and small foreign 
body giant cells in varying proportions. In some instances fibroblasts are arranged 
with their long axis perpendicular to the surface of the wall of the cavity and they 
and the macrophages appear to be wandering out into the calcium-containing 
detritus while the giant cells tend to remain in the depth of the membrane close to 
the tendon fibers which surround the focus. Blood vessels of various size are found 


Fig. 3.—A, supraspinatus tendon and focus of calcium. In the lower half of the illustration 
there is a densely calcified area. The tendon shows degeneration, but no inflammation. B, 
a calcium granuloma on the left and a focus without inflammation on the right. Through the 
center is a band of relatively normal tendon. On the right can be seen partially calcified 
amorphous debris and hyaline bodies. On the left is a similar mass of debris but surrounded 
by a zone of new fibrous tissue and blood vessels. Hematoxylin and eosin stain. 


in the surrounding tissues. The formation of the granulomatous-like wall seems to 
be dependent on the proximity of the lesion to tissues having an adequate blood 
supply and not on the state of the contents of the focus, as some large foci were 


seen in which one wall consisted of a well developed granulomatous membrane and 


the opposite wall was composed of normal-appearing tendon. 

In studying sections from many cases the impression was gained that these 
calcium granulomas may heal and eventually become obliterated by the ingrowth 
of fibroblasts from the walls and the phagocytosis of the fragmented contents 
(fig. 6). In some sections small villi project from the walls of the cyst, and living 
connective tissue cells appear to be free in the cavity but close to the wall. In 
others narrow septums appear to cross indentations between villi and isolate por- 
tions of the contents of the cyst. A further stage in the process of obliteration is 
a small central cavity containing a large mass of hyaline material or one containing 
the usual amorphous debris and surrounded by a wide zone of fibroblasts, giant 
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cells and macrophages. This zone is the greatly thickened wall of the calcium 
granuloma and contains many small masses of hyaline material which are sur- 
rounded by small foreign body giant cells and macrophages. 
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Fig. 8.—-A, an almost normal bursa removed from a patient with acute pain and calcifica- 
tion in the underlying tendon. B, moderate thickening of a bursa wall with fibrosis and round 
cell infiltration. The patient had had repeated episodes of acute pain, and there was a deposit 
of calcium in the floor of the bursa. Hematoxylin and eosin stain. 


Fig. 9.—A, contents of the bursa in a patient who had a large calcium granuloma bulging 
into the bursa. To the left above center is a fibrin mass which is surrounded by a layer of 
cells mostly leukocytes, and below and adjacent to the bursa wall is early organization with 
proliferation of fibroblasts. B, bursa wall with only moderate thickening removed from a patient 
with hyperacute symptoms and a large calcium granuloma in the tendon. There was no 
evidence of acute inflammation. Hematoxylin and eosin stain. 


In a later stage the cavity may be obliterated by the ingrowth of connective 
tissue cells, small and medium-sized round cells and giant cells. Its previous 


existence is evidenced by a circumscribed nodule of rather cellular granulation 
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tissue which contains rounded masses of hyaline material scattered through a loose 
network of collagenic fibers. These hyaline masses vary considerably in size and in 
their affinity for stains and appear to be the subdivided remains of the larger 
hyaline masses which are seen in some of the cysts. Some of the macrophages and 
giant cells are closely applied to these hyaline masses and appear to be attempting 
to subdivide and engulf them. The more granular material in the cyst has dis- 
appeared completely. Such areas may contain groups of fat cells and blood vessels 
and collections of small round cells. We have not identified scars in the substance 
of the tendon which might represent the final stage in the disappearance of these 
calcium granulomas. 

We have not seen intense edema with fibrin and leukocytic infiltration in the 
tendon substance, but in a few instances in which the calcium deposit involved the 
musculotendinous junction we have seen such evidence of acute inflammation. 
The muscle showed evidence of degeneration, fragmentation and infiltration with 
leukocytes and round cells (fig. 7). Apparently the presence of an adequate blood 
supply in the vicinity is necessary for the production of the acute inflammatory 
reaction. 

The surface of the tendon forming the floor of the bursa usually exhibited little 
evidence of inflammation (fig. 8), but in some instances where a furuncle-like focus 
projected into the floor of the bursa, fibrin might be adherent to the surface and 
the surface cells were increased in number, fibroblast-like in appearance and seemed 
to be invading the fibrin. Also the tissue was infiltrated with small round cells and 
macrophages (fig. 9A). 

Similar changes might occur in the tissue lining the roof of the bursa in instances 
in which a calcium granuloma had ruptured and discharged its contents of calcium- 
impregnated tissue debris into the cavity. Unless this had occurred, the wall of 
the bursa might show evidence of chronic inflammation with thickening of the 
synovial zone and moderate increase in the number and size of its surface cells, 
increased vascularity and infiltration with small round cells (figs. 8B and 9B). 


COMMENT 


The findings described substantiate and broaden those previously reported, with 
a few exceptions. There will undoubtedly continue to be much debate on the exact 
cause of the underlying degeneration of the tendon. Codman felt that repeated 
minor trauma produced the change and noted that the incidence was highest in the 
younger age groups, especially when the occupation involved prolonged use of the 
arms in abduction. Bosworth in his series emphasized the same point. However, 
Codman pointed out that while calcification was common in the younger age group 
and rupture of the tendon in the older group, it was probable that those with 
rupture had previously had the primary degenerative lesions with or without cal- 
cification. He pointed out that it was practically impossible to find normal tendons 
in the older age group, yet we are not convinced that the calcium deposits in these 
tendons are in any way related to the ruptures which occur in this group. This is 
because the ruptures of the rotator cuff which we have operated on have almost 
without exception been avulsions of the tendon from the tuberosity of the humerus, 
with little or no tendon tissue being left attached to the bone, while the calcium 
deposits tend to occur in the substance of the tendon an inch (2.5 cm.) or more 


away from this area and even close to the musculotendinous junction. 
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While Codman took issue with Meyer,’ who felt that these changes were those 
of attrition and part of the aging process, it is difficult to see a great difference in 
their theories. Both agree that there is a degenerative process which is due 
primarily to normal use. Meyer pointed out that this broad, flat, relatively avascular 
tendon was by virtue of its position subject to trauma during normal activities. 
Our material also indicated that degenerative changes may be widespread in 
the cuff. 

It has not been demonstrated that these shoulders are abnormal architecturally, 
and no constitutional disease is known to be associated with the degeneration or 
calcium deposition. The inflammatory changes are entirely secondary to the 
degeneration and deposition of calcium, and they are not produced by infection 
since cultures are repeatedly sterile. It has been noted by Key * that the frequency 
with which these deposits are bilateral (46.44 per cent in Bosworth’s large series) 
suggests some constitutional predisposition to the deposition of calcium in the 
vicinity of joints and especially in the rotator cuff of the shoulder. There may be 
a weakness and a proclivity to degenerate on the part of the tendon or some 
abnormality in the metabolism of the individual person which is so slight that it 
has escaped detection. 

The exact mechanism of calcium deposition has not been determined. Our 
observations support the theory that it is precipitated only in necrotic tissue, in 
areas of relative avascularity. That finding is compatible with Wells’s * statement 
that calcium is rarely deposited in normal tissue but is frequently deposited in large 
masses of uninfected necrotic tissue. The calcification is said to be due to a change 
in Px, with increased alkalinity or decreased carbon dioxide tension. It is probably 
a similar mechanism by which calcium salts are precipitated in the center of large 
tuberculous caseous masses or uterine fibroids. The deposits in the tendons differ, 
however, in that the material may attract both calcium and fluid until a cyst is 
formed which bulges into the floor of the bursa and whose contents are under 
considerable pressure. 

The chemical combination by which the calcium is bound in tissues is unknown. 
Klotz * felt, after considerable experimental werk, that calcium was first fixed by 
means of the fatty acids as calcium soaps. He stated that cells receive fats as soaps 
which are then absorbed and assimilated within the cell. Part of the process of 
cellular necrosis, he felt, is the reformation of the soluble sodium and potassium 
soaps. Then the insoluble soaps are formed by replacement of the base with 
calcium. In older deposits the weaker fatty acid radical is replaced by those of 
phosphoric and carbonic acids to form calcium carbonate and phosphate. Klotz: 


demonstrated, by means of fat stains and silver stains on serial sections, that soaps 


were present in the same cells in which calcium was precipitated. Grossly, the 
calcific material which is found in early shoulder lesions feels oily and has been 
likened to sebaceous material. However, we have stained that material and also 
bits of tendon from nearby areas with fat stains and have been unable to demon- 
strate either free fat or the soaps. We have also had some of our material analyzed, 


7. Meyer, A. W.: Chronic Functional Lesions of the Shoulder, Arch. Surg. 35:646 
(Oct.) 1937. 

8. Wells, H. G.: Chemical Pathology, ed. 5, Philadelphia, W. B. Saunders Company, 
1925, p. 489. 
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and, in agreement with others, it was found to contain calcium phosphate and 
carbonate in about the same proportions as does bone. This suggests that the 
deposition of calcium in dead and degenerating tissue may be accomplished in a 
manner similar to that by which calcium salts are deposited in the matrix of 
living bone. 

Klotz ® also mentioned that he saw fat globules in leukocytes in these areas of 
degeneration. We have noted hyaline material and vacuoles in both macrophages 
and giant cells in such areas. It is probable that these intracellular findings are 
indications of one of the normal mechanisms for the removal of necrotic tissue. It 
would also follow that at least part of the inflammatory response is a response to 
necrotic tissue. If the calcium were the offender, we would not expect to find the 
dry chalklike inspissated deposits of calcium which may remain for months or years 
in a tendon and cause no symptoms or evidence of inflammation. Likewise we have 
noted intense pain and acute inflammation in calcium deposits near other joints 
where there was little or no tension. 

In most descriptions of this disease process the inflammatory response has 
been considered the cause of the pain, whether the inflammation was localized to 
the tendon or also involved the bursa. McLaughlin stated that pain arose from 
tissue tension at the site of an inflammatory reaction around the offending deposit. 
Codman suggested that inflammation was the major cause of pain but that pressure 
within a granuloma or impingement of such a mass against the acromion might 
likewise produce pain. In our series of 55 patients operated on for pain there were 
24 whose symptoms were hyperacute, of only a few days’ duration and requiring 
large doses of opiates for relief. In only nine of the cases was there evidence of 
acute inflammation, and in the remainder there were subacute and chronic changes. 
Eleven of the group with hyperacute symptoms had a history of some type of 
shoulder pain up to four years in duration, and all of them had evidence of a 
chronic degenerative lesion. In this group of cases, then, the clinical picture and 
the gross and microscopic changes indicate that the lesion is a chronic degenerative 
one which may be associated with exacerbations of pain which, in turn, may or 
may not be associated with an acute inflammatory response. 

A consideration of the pathologic process indicates that most of the commonly 
used methods of treatment have a rational basis. It is well known that calcium 
deposits may disappear spontaneously and frequently do so after diathermy or high 
voltage roentgen ray therapy. It is suggested that resolution, then, depends on a 
spontaneous or induced increase in vascularity and inflammatory reaction. Like- 
wise the pain may subside spontaneously and the calcium deposit in the tendon 
may persist for several months or even longer. Since pain is often due to pressure, 
it should follow that it can be relieved by mechanical means. At operation the most 
commonly found lesion is a granuloma with contents under varying degrees of 
pressure bulging into the bursa. Whether the pain is produced by pressure within 
the granuloma, irritation of the bursal floor or impingement against the acromion, 
decompression usually relieves it. Needling the focus and aspiration should relieve 
the pain, and it often does. It may happen, however, that after the needling the 
pain is relieved temporarily but in a matter of hours returns with increased severity. 
It is possible that in these instances little of the offending material was removed 
through the needle and that the site of puncture was promptly sealed and the trauma 
of the needling was added to the original condition. In a study of material removed 
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at operation following unsuccessful needling, we have noted fresh hemorrhage. It 
is suggested, therefore, that gentle accurate needling may be effective in relieving 
pain but that a prolonged traumatic attempt may increase it. 

Because of repeated failures to obtain relief after the above procedures, operative 
evacuation of the offending focus or foci is becoming an increasingly popular 
procedure. It is the most certain means of affording relief, is a relatively simple 
procedure and requires only a few days’ hospitalization. When the symptoms have 
been present for some time and the movements of the shoulder are markedly 
limited, the extremity should be manipulated at the time and an effort made to 
obtain and retain a normal range of movement in the shoulder joint. 


SUMMARY AND CONCLUSIONS 


1. A study of material removed from the shoulders of 55 patients suffering 
from subdeltoid bursitis with calcification indicates that the basic process is 
degeneration of tendon or muscle in the rotator cuff of the shoulder. 

2. It appears that the calcium is deposited in the necrotic collagenic tissue 
either with or without loss of its fibrous structure. 

3. Major collections of necrotic calcified material may become enclosed in a 
granuloma wall, and when they are large enough and sufficiently impregnated with 
calcium they become visible on the roentgenogram. 

4. A secondary inflammatory reaction is common, and it may vary from a 
chronic to the most acute form. For inflammation to occur, it is necessary that 
blood vessels be in the area. 


5. While inflammation with its tissue tension may produce some pain, another 


cause of pain is mechanical, dependent primarily on tension within the granuloma. 
6. Since the major cause of pain is the larger, calcified, necrotic focus which is 
usually demonstrable on roentgenograms, the most effective treatment is evacuation 
of the focus. 
7. Because other associated lesions such as capsular contracture and fibrous 
adhesions in the intertubercular groove may be present, treatment must be directed 
to the entire shoulder. 
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METHOXAMINE IN 1 PER CENT PROCAINE AS A PROPHYLACTIC 
VASOPRESSOR IN SPINAL ANESTHESIA 


EDWIN M. KISTLER, M.D. 
YORK, PA. 
AND 
J. EUGENE RUBEN, M.D. 
PHILADELPHIA 


YPOTENSION associated wth spinal anesthesia remains a difficult problem 

despite the variety of drugs available for its prophylaxis and treatment. Spinal 
anesthesia becomes safer as the incidence of hypotension associated with it is 
lowered. For this reason there is a continuous effort by pharmacologists and 
chemists to find the perfect vasopressor for use with it. 

Since early in 1949 we have been routinely using one of these new drugs with 
spinal anesthesia at the Philadelphia General Hospital. Up to this time, we have 
used this drug (methoxamine)! in more than 2,500 cases. The first 500 of these 
cases have been analyzed statistically and comparison made with established drugs 
used in the prevention and treatment of hypotension associated with spinal anes- 
thesia. The results in this group were compared with those in three groups of 150 
patients each in which d-desoxyephedrine, ephedrine or oenethyl * was used as the 
vasopressor. The doses and methods of administration of the drugs were those in 
common use and will he described in detail below. 

Methoxamine hydrochloride is -(2-5-dimethoxypheny]) -8-hydroxyisopropyla- 
mine hydrochloride and is related to B-2,5-dimethoxyphenylamine. It has been 
shown * that some phenylethylamine derivatives have a potent and prolonged 
vasopressor action while others are transient vasodepressors. Methoxamine 
appeared to be promising clinically as a long-acting, potent vasopressor. The struc- 
tural formula is 
OH H H 


Sa ee os 


CH,O— 


ae 
H NH, H 


CHiy 

From the Department of Anesthesiology of the Philadelphia General Hospital. 

1. Methoxamine in 1 per cent procaine was supplied through the courtesy of Burroughs 
Wellcome & Company, Inc., and is available as vasoxyl-p. 

2. Oenethyl hydrochloride is 2-methylaminoheptane hydrochloride and was supplied through 
the courtesy of the Bilhuber-Knoll Corp. Ruben, J. E., and Buckley, M. L.: An Evaluation 
of Oenethyl (2-Methylaminoheptane) as a Vasopressor Substance in Spinal Anesthesia, Anesth 
& Analg. 29:57, 1950. 

3. Hjort, A. M.; Randall, L. O., and de Beer, E. J.: The Pharmacology of Compounds 
Related to 8-2,5-Dimethoxy Phenethyl Amine: Ethyl, Isopropyl and Propyl Derivatives, J. 
Pharmacol. & Exper. Therap. 92:283, 1948. 
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METHOD 

The drug was used as follows: 

Drug Preparation—Methoxamine hydrochloride, 2 per cent, was mixed with 1 per cent 
procaine hydrochloride in 1.5 cc. volume, ampul form. 

Dosage.—Since the degree of vasodepression may be proportional to the number of gray 
rami communicantes anesthetized,4 we adjusted our dose to correspond with two broad 
anatomic divisions. For operations below the umbilicus the dose was 10 mg. (0.5 cc.) and 
for operations above the umbilicus 15 mg. (0.75 cc.) was used. 

Technic of Administration—One tenth to 0.2 cc. of the methoxamine-procaine solution 
was used to make a skin wheal at the site selected for lumbar puncture. The desired dose of 
the drug, 10 or 15 mg., was then injected into the interspinous ligaments by inserting to its 
maximum depth the 34 inch, 24 gage hypodermic needle used for the skin wheal. Lumbar 
puncture was then performed immediately through the same skin wheal. 

The methods and doses employed for d-desoxyephedrine, ephedrine and oenethyl were 
as follows: 

1. d-Desoxyephedrine. Two milligrams of d-desoxyephedrine in 1 cc. volume was injected 
intramuscularly through a procaine hydrochloride skin wheal at the site of the proposed 
lumbar puncture. Lumbar puncture was then performed without delay. 

Ephedrine sulfate. Forty-eight milligrams of ephedrine sulfate in 1 cc. volume was 
injected in the same manner as d-desoxyephedrine. 

Oenethyl. Fifty milligrams was injected intramuscularly as described for ephedrine 
and d-desoxyephedrine. 

In all instances the patients were unselected, and all received the vasopressor then under 
study except for the few patients in whom any vasopressor was contraindicated because of 
extreme hypertension. 

RESULTS 

Statistical analysis was done in order to compare as accurately as possible the 

drug being studied with the other three drugs. There were 950 patients in this group 


for analysis, divided into 500 patients given methoxamine, 150 given d-desoxy- 
ephedrine, 150 given ephedrine and 150 given oenethyl. It was first necessary to 
determine whether these 950 patients could have been drawn from the same statis- 


tical population. The chi-square test was applied to the original systolic blood 
pressures of the patients, and the results, shown in table 1, indicate that the four 
groups were statistically comparable. 

In a similar study * it has been said that one of the measures of the value of a 
vasopressor is the percentage of cases in which the drop from the original systolic 
blood pressure to the lowest level reached during the operation is 25 per cent or 
more. We have applied this test to the four drugs under consideration, with results 
as indicated in table 2, which shows that methoxamine and d-desoxyephedrine are 
detinitely more capable of preventing this degree of blood pressure drop than are 
either oenethyl or ephedrine. The difference between methoxamine and d-desoxy- 
ephedrine is not significant. 

We next checked the number of cases in which the blood pressure dropped below 
the original level and never returned to it. It can be seen in table 3 that in this 
respect there was no notable variation in the effect of the drugs evaluated. The 


4. Dripps, R. D., and Demming, M. V.: An Evaluation of Certain Drugs Used to 
Maintain Blood Pressure During Spinal Anesthesia: Comparison of Ephedrine, Paredrine, 
Pitressin-Ephedrine and Methedrine in 2,500 Cases, Surg., Gynec. & Obst. 83:312, 1946. 
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percentages given do provide an insight, however, into the incidence of blood pres- 
sure drop to be expected even when prophylactic vasopressors are used with spinal 
anesthesia. 

As a more critical measure of the efficiency of the various vasopressors, we 
examined the results from the standpoint of the percentage of cases in which the 
systolic blood pressure rose above the original level and never returned to it or in 


Tasie 1.—lalues of Chi-Square and “P” as Calculated from Original Systolic Blood Pressures 
in the Cases Studied.* 


Chi- PIs 

Square Greater than 
Methoxamine with d-desoxyephedrine or 11,11 0.2 
Methoxamine with ephedrine : ; Ky 13.15 0.2 
Methoxamine with oenethyl.... 3.86 0.9 


* The original systolic pressures of each of the groups of 150 cases were compared with the frequency dis- 
tribution of the 500 cases in which methoxamine was used. For each of these comparisons, a value was 
obtained for chi-square and from this value a P was obtained from a statistical table (Croxton, F. E., and 
Cowden, D. J.: Applied General Statistics, New York, Prentice-Hall, Ine., 1941, p. 882). When P is greater 
than 0.06 no significant difference exists. In each case in the above table, it will be noted that the value of P 
is far above 0.05. 


Tas_e 2.—Percentage of Cases Which Showed a Drop of 25 Per Cent or More from the 
Original Systolic Pressure to the Lowest Point Recorded During 


Operation after Administration of the Vasopressor.* 














Methoxamine 
d-Desoxyephedrine. 
Oenethyl......... hee 
a ey eee 


* The difference between the proportions in tables 2, 4, 5 and 7 was tested for significance by the formula 
for the “significance of the difference between two proportions” (Rider: Statistical Methods, New York, John 
Wiley & Sons, Inc., 1939, p. 81, see. 37). The values in the tables which are marked with the symbol ¢ show a 
significant difference between methoxamine and either ephedrine, d-desoxyephedrine or oenethyl, Those marked 
with ¢ are highly significant. Those with no symbol show no statistically significant difference. 


Percentage of Cases in Which the Systolic Pressure Fell Below the Original Level 
and Did Not Return to It During the Operation 








NR iis feces sc cdansccdieacctentesss . 
d-Desoxyephedrine.... 

Ephedrine... . 

Oenethyl......... 


which it remained at the original level during the operative procedure. The results 
of this analysis are presented in table 4. Methoxamine’s ability as a vasopressor 
is better to a highly significant degree when compared with ephedrine and oenethyl 
and significantly better when compared with d-desoxyephedrine. This is in accord 
with the clinical impressions of the members of the anesthesia department. 

In conjunction with table 4, a study of table 5, which indicates the frequency 
distribution of the percentage change in systolic blood pressure during operation, 
aids in visualization of the effects of the various drugs: 

Duration of the effect of the vasopressor drug is an important consideration in 
spinal anesthesia. We believe that after one half hour of spinal anesthesia the 
majority of patients should be using compensatory mechanisms to maintain blood 
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pressure and that the prime burden should not be on the vasopressor drug. We 
prefer to treat hypotension occurring one-half hour after induction of spinal anes- 
thesia primarily by administration of fluids, blood and oxygen and the use of the 


TaBL_eE 4.—Percentage of Cases in Which the Systolic Pressure Rose Above the Original Level 
and Never Returned to It or Stayed the Same 





Methoxamine 
d-Desoxyephedrine..... 
Ephedrine.. 

Oenethyl.. 


For explanation of symbols see footnote 2. 
TABLE 5.—Frequency Distribution of Percentage Change in Systolic Pressure from the Time of 


Administration of the Vasopressor to the Lowest Pressure Recorded During the Operation 








Pereentage Change Methoxamine d-Desoxyephedrine Ephedrine Oenethyl 
+46 - +50 
+41 - +45 

- +40 
1 - +36 
26 - +30 
- +25 
- +20 


~ +15 


2 
23 
Pe) 


Total Cases.. 


Trendelenburg position. In table 6 we have shown the average duration of effect 
of the four drugs tested as measured by the time elapsed from administration of the 
vasopressor to the return of the systolic pressure to the level present before the 
drug was given. Methoxamine, with an average duration of effect of 49.2 minutes, 
has a substantially longer action than the others. d-Desoxyephedrine exhibited the 
next longest effect, with an average duration of 32.7 minutes. 

None of the four vasopressor drugs given as single dose injections prophylacti- 
cally maintained the blood pressure at clinically acceptable levels in all cases. 
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The incidence of addition of vasopressor drugs to maintain blood pressure at these 
levels is another measure of the potency of the drug. In the 950 cases under con- 
sideration the administration of fluids, blood and oxygen was kept as constant as 
the conditions of clinical anesthesia would allow. Assuming these factors to be 
relatively constant, we have presented in table 7 the percentage of patients who 
required additional vasopressors because the original drug did not maintain the 
blood pressure at clinically acceptable levels. Each time an additional vasopressor 
was required throughout the series of 950 cases, ephedrine sulfate in doses of 
12 to 34 mg. was used intravenously. As indicated by the double dagger, methox- 
amine showed a highly significant reduction in the need for additional vasopressor 
activity. The differences among the other three drugs were not of a significant 
degree. 


TABLE 6.—Average Duration from Administration of the Vasopressor to Return 
Systolic Pressures to Their Original Levels * 








Drug Minutes 
Methoxamine 49.2 
d-Desoxyephedrine $2.7 
Oenethyl 27.6 
Ephedrine 26.3 


* The difference between the duration of the effect of methoxamine and that of the other drugs is so obvi 
ously significant that computations involving the ‘‘t test’’ were not done. 


TaBLe 7.—Percentage of Cases Which Required Additional Vasopressors Because the Original 
Drug Did Not Maintain the Blood Pressure at Clinically Acceptable Levels 








Methoxamine. 19.2% 
d-Desoxyephedrine 29.3%$ 
Oenethyl 32.0% 
Ephedrine 34.7% 3 


} See footnote 2. 


We have observed a tendency toward excessive pilomotor activity with the 
use of methoxamine. The formation and duration of this “goose flesh” corre- 
sponds fairly well with the maximum vasopressor effect of the drug. The 
patients did not complain of this phenomenon, and it was not considered a deterrent 
to the clinical use of the drug. Excessive pilomotor response was noted 79 times 
(15.8 per cent) in 500 administrations. 

Bradycardia was arbitrarily defined as a pulse rate of 60 per minute or less. 
It occurred 119 times (23.8 per cent) in the 500 cases in the methoxamine series. 
In 55 (11 per cent) the bradycardia was not accompanied with a rise in systolic 
blood pressure of 20 points or more, while in 64 (12.8 per cent) it was. In an 
effort to find the cause of this condition, Dr. Peter Gazes, of the cardiology 
department, took continuous electrocardiographic tracings on four patients given 
the drug who were undergoing routine operations of a nonshocking nature under 
spinal anesthesia. The tracings showed sinus bradycardia. In three of the 
four patients the bradycardia was present without a concomitant increase in 
blood pressure. It was always possible to eliminate this complication by the 
intravenous administration of 0.3 to 0.6 mg. of atropine. 
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The cause of the bradycardia is not clear. It could be due to direct vagal 
stimulation by the drug or to reflex stimulation of the vagus through the pres- 
sor receptors in the carotid sinus and the aortic arch. Fassett ® believes it to 
be due to reflex stimulation, but our findings are inconclusive. On the other 
hand, it should be noted here that no cardiac arrhythmias were recorded in the 
preliminary pharmacologic work * on animals or in our clinical series. 

Two common causes of nausea and vomiting in patients under spinal anesthesia 
are a fall in blood pressure and reflex excitation from traction on the mesentery 
or a viscus. This complication was seen only 37 times in 500 cases, an incidence 
of 7.4 per cent. In the majority of these 37 instances, we thought that the 
nausea and/or vomiting could be attributed to traction during the surgical 
procedure. In no case did it appear that the gastrointestinal upset was caused 
by the vasopressor drug. 

We have observed no nausea, tremors, nervousness, giddiness, loquaciousness 
or other signs of stimulation of the central nervous system attributable to methox- 
amine in 2,500 administrations. 

In our earliest trials with methoxamine, doses up to 20 mg. of the drug were 
used. In several patients there were severe headaches associated with sus- 
stained blood pressure elevations. We therefore advise caution if a dose exceeding 
15 mg. is used. 

SUMMARY AND CONCLUSIONS 


After clinical trial in 2,500 cases, methoxamine in 1 per cent procaine hydro- 
chloride appears to be a vasopressor superior to the drugs now in common use 
for the prevention of hypotension incident to spinal anesthesia. Our studies 
indicate that it maintains systolic blood pressure at a higher level for a longer 
time and requires less frequent use of additional vasopressors than d-desoxyeph- 
edrine, ephedrine or oenthyl. It is substantially free from harmful or disagreeable 
side effects when used in doses of 15 mg. or less by the technic described. Two per 
cent methoxamine in 1 per cent procaine in ampul from provides a_ rapid, 
simple method of giving a local anesthetic and a prophylactic vasopressor prior 
to induction of spinal anesthesia. The studies reported here and our over-all 
satisfactory results indicate that methoxamine in 1 per cent procaine deserves 
more extensive clinical trial. 


5. Fassett, D. W.: Review of Clinical Studies, unpublished data. 
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TEN YEAR STATISTICAL STUDY OF INGUINAL HERNIAS 


A Comparison of the Rate of Recurrence Following Repair by the Halsted | and Other Operations 


JAMES J. CLEAR, M.D. 
CINCINNATI 


HE LITERATURE concerning inguinal hernia is voluminous, particularly 

that on embryology, anatomy and operative procedure. There have been few 

long term statistical analyses giving adequate evaluation of certain operative pro- 

cedures which evolved from these developmental and structural studies. The pur- 

pose of this communication is to compare the results of Halsted I repairs followed 
for ten years with those from other clinics and with other procedures. 

The recurrence rates following hernia repair are usually based on short term 

studies, and therefore erroneous opinions are formulated as to the actual number 

and time of recurrences, 


Hernia is one of the commonest surgical problems 
encountered in any age group and in any type of practice. A disease which is 
found with great frequency should be easily evaluated by statistical analysis. Many 


surgeons have a fallacious idea of the recurrence rate because of inadequate 
follow-up study. True evaluation of an operative procedure for a particular type 
of hernia must originate from an institution where the same small group of surgeons 
have performed a large number of hernia repairs over a period of years. 


From 1935 to 1938, 1,048 hernias were repaired in 771 patients, all of whom 
were male veterans ranging in age from 25 to 78 years. 


The majority were between 
30 and 50 years of age. 


There were few young men in this group because World 
War I had terminated 17 years previously. A diagnosis of hernia was made when 
a nonvascular impulse was palpated in the inguinal region. No case in which there 
was a dilated ring without an impulse was included in this series. Chassin * fol- 
lowed a large group of servicemen, one half of whom had large external rings while 
the other half had normal rings at the time of induction. The incidence of subse- 
Even though it is necessary to make 
an external ring smaller if a person wishes to secure a position in modern industry, 


quent hernia was the same in each group. 


it would not be statistically accurate to include these cases in this series. 

In table 1 the hernias are classified. It is noted that the majority were bilocular, 
which, according to other modes of classification, would be considered as direct 
hernias. There were 277 patients with bilateral hernia, 36 per cent of the total 
Fifty-five per cent of the hernias were on the right side and 45 per cent 
on the left side. The predominance of right-sided hernias has been substantiated 


number. 


From the Surgical Service, Veterans’ Administration 


Center, Dayton, Ohio, and the 
Department of Surgery, University of Cincinnati. 


1. Chassin, J. L.: Subcutaneous Inguinal Ring: 


Clinical Study, Surgery 22:540 (Sept.) 
1947. 


70 





CLEAR—TEN YEAR STUDY OF INGUINAL HERNIAS 71 


by others (Harkins*). There was one incarceration in this entire group and no 
case of strangulation. The latter figures are lower than those in other institutions 
because few emergencies of this nature were handled at the clinic during the years 
of the study. There was one death due to coronary occlusion, a mortality rate of 
0.1 per cent, which compares favorably with other reports. 

The hernias in this: series were repaired by four surgeons at the Veterans’ 
Administration Hospital, Dayton, Ohio. Most of the hernias were repaired 
according to the Halsted I technic, i.e., extra-aponeurotic transposition of the 
spermatic cord after high ligation of the sac. A minority were repaired according 
to various other technics. Halsted * originally introduced “six or eight deep mat- 
tress sutures, which pass through the aponeurosis of the external oblique and 
through the internal oblique and transversalis muscles and transversalis fascia on 
the one side and through the transversalis fascia and Poupart’s ligament and fibers 
of the aponeurosis of the external oblique muscle on the other side.” The modifica- 
tion of the Halsted I repair as practiced in this clinic was essentially the same, 
except for the fact that the external oblique aponeurosis was plicated as a sep- 
arate layer. 


TABLE 1.—Classification of Inguinal Hernia 


Bilocular (indirect-direct) 
Indirect 


Sliding 
Diverticular 


In the year 1935 the majority of hernias were repaired with surgical gut. In 
1936 this material was replaced by silk. In 1937 and 1938 a few hernias were 
repaired with fascia: sutures, but these were not numerous enough for statistical 
evaluation. Nine hundred and ninety-two procedures were done with the patients 
under spinal anesthesia, 47 under local anesthesia and 9 under general anesthesia. 
The follow-up records are adequate for our purposes because veterans more readily 
return to a government hospital for follow-up than do patients from the general 
population. All the cases were followed for one to ten years by means of a letter 
or a physical examination, 61 per cent falling in the latter group. Four hundred 
and three were followed for ten years, and only these cases are considered in 
this series. 


There were 114 recurrences, a rate of 11 per cent. Eighty per cent of the 
recurrences were verified by physical examination, the remaining 20 per cent being 
reported by letter. Seventy hernias, or 62 per cent, recurred within five years. 
Forty-four recurrences were found after five years, 38 per cent of the total number. 


2. Harkins, H. N., and Swenson, S. A., Jr.: A Cooper’s Ligament Herniotomy: Clinical 
Experience in 322 Consecutive Cases, S. Clin. North America 23:1279 (Oct.) 1943. 

3. Halsted, W. S.: The Radical Cure of Inguinal Hernia in the Male, Bull. Johns Hopkins 
Hosp. 4:17, 1893. 
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Ferguson * showed that if his cases had been followed for five years the recurrence 


rate would have been 4.3 per cent and if followed for ten years 10.8 per cent. Fallis ° 
Tas_e 2.—Time of Recurrence 


Up to Up to Up to 5 
ir., % 2Yr.,% 3 Yr.,% " 10 Yr., % 


Author 6 Mo., % 1Yr., % 

Judd * >> 70.0 90 a 
tsurdick + does os ae 60 
Erdman }. ; ; ieee : 73.9 98.6 
Longacre § sia he as ‘ 66.6 oe ae 
Present series........ 17 28 3 5 100 

* Judd, E. S.: J. Minnesota M. A. 28: 65, 1908 

+ Burdick, C. G.: Ann. Surg. 106: 333, 1937 

} Erdman, S.: Ann. Surg. 77: 171 (Feb.) 1923 

§ Longacre, A. B.: Surg., Gynec. & Obst. 68: 238, 1939 


RECURRENCES 


OF 


, 
/ 


0 / 
Ng 


NUMBER 


AX 








POSTOPERATIVE YEAR OF RECURRENCE 


—— PRIMARY HERNIA — SILK 

PRIMARY HERNIA — SURGICAL GUT 
—O— RECURRENT HERNIA —SILK 
—Xx— RECURRENT HERNIA— FASCIA 


Recurrence time of primary and recurrent hernias. 


in 1936 reported that one third of the recurrences occurred more than six years 
after operation. Among the patients with bilateral hernias there were 51 recur- 
rences, or 9 per cent, which is roughly the rate for unilateral hernias. ‘Ten patients 
had bilateral recurrences. There were 53 cases in which recurrent hernias were 
repaired, and these were followed for ten years, with 21 recurrences, or 39 per cent. 

In table 2 are listed the percentage of recurrences reported by other authors in 
one, two or more years. There is a considerable difference of opinion as to the 
percentage of recurrences for the various periods, because the figures are based on 
short term investigation. In the past it has been accepted that if a hernia does not 


4. Ferguson, D. J.: Recurrence Following Inguinal and Femoral Hernia Operations, Minne- 
sota Med. $32:697 (July) 1949. 

5. Fallis, L. S.: Inguinal Hernia: A Report of 1,600 Operations, Ann. Surg. 104:403 
(Sept.) 1936. 
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recur within two years the chance of recurrence later is minimal. It is often said 
that a reconstructive operation for hernia can be evaluated within the first two 
postoperative years. This report indicates that a 10 year period of follow-up is 
necessary. 

The pattern of recurrence time did not remain constant for different hernias 
corrected by various procedures. The accompanying graph shows that the primary 
hernias repaired with surgical gut, according to Halsted I principles, showed a 
peak of recurrence at one year, whereas with silk there were three peaks, at 2, 6 
and 10 years. The graph was plotted according to the exact time of recurrence. It 
is noted that the lines showing the recurrence of hernias repaired by different 
methods and suture materials did not follow identical curves. Therefore, the dif- 
ferent reparative operations cannot be compared in the two to three years usually 
allotted postoperatively. 

Choice of suture material has been discussed many times, most surgeons pre- 
ferring nonabsorbable materials. Silk proved to be more effective in the repair of 
primary and recurrent hernias in this group of cases. There were 20.3 per cent 


recurrences when surgical gut was utilized for primary hernias and 15.5 per cent 


TaBLe 3.—Recurrence Rates Following Halsted I Repair for Indirect Inguinal Hernia 


Shelley *.... 0-10 yr. (748% 


followed 10 yr 
Taylor ?.... os 0-10 yr. 
Erdman t.. chee . Z 3 mo.-7 yr. 
Skinner and Duncan (silk) ‘ : 3 yr. 
Skinner and Duncan (surgical) ® : esis TF 3 yr. 
Present series (silk). , os , waar 10 yr. 
Present series (surgical) ‘ 10 yr. 


* Shelley, H. J.: Arch. Surg. 44: 747 (Sept.) 1940 
+ Erdman, S.: Ann. Surg. 77: 171, 1923. 


with silk. Fifty per cent of the recurrent hernias repaired with surgical gut 
recurred, whereas there was a recurrence rate of 33.3 per cent of those for which 
silk was utilized. Primary direct, indirect and bilocular hernias repaired with 
silk were less apt to recur than those repaired with surgical gut. When fascia was 
utilized as a suture material on recurrent hernias, 45 per cent recurred. This high 
rate was due to the narrow strips of fascia being used with the Gallie method at 
that time. Since then the width of fascia lata employed has been 1 cm. 

The most convincing method at present for comparing reparative procedures is 
to take each type of hernia and compare the different operations by evaluating 


the follow-up studies of various authors, particularly those covering five vears or 


more. The ideal is a comparison of different 10 year follow-up studies. 


PRIMARY INDIRECT INGUINAL HERNIAS 
In table 3 are listed the recurrence rates from various clinics following Halsted 
I repairs. There is considerable variation. Skinner and Duncan * show a recurrence 
rate of 2.18 per cent, compared with Taylor’s’ 36.8 per cent. Part of this 


6. Skinner, H. L., and Duncan, R. D.: Inguinal Hernia: Report of 1,126 Cases, S. Clin. 
North America 25:219 (Feb.) 1945. 


7. Taylor, A. S.: The Results of Operations for Inguinal Hernias, Ann. Surg. 1:382, 1920. 
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discrepancy is due to the variation in length and method of follow-up. Including 
many incipient hernias could lower the recurrence rate. Large indirect hernias, 
in which there is loss of canal obliquity, probably should be included with direct 
hernias. When the figures of table 3 are compared with those in table 4, it is seen 
that the recurrence rate is much lower when a Halsted []—Ferguson operation 
is done. 

Table 5 lists the recurrence rates following a Bassini repair, which are high 
when compared with those following the Ferguson procedure. At this time the 
operative procedure of choice for a primary indirect inguinal hernia without 
dilatation of internal ring or attenuation of the fascia transversalis seems to be a 
Halsted II or a Ferguson repair. When more absolute 10 year follow-ups are 
recorded, comparison of results may provoke a different conclusion. 


TABLE 4.—Recurrence Rates Following Halsted Il-Ferguson Repair for Indirect Inguinal Hernia 


8.3% 0-10 yr. 
Robertson * 5.1% 2-4 yr. 
Shelley ¢.......0+. 4.8% 010 yr. 
Taylor? ‘ 4.2% 0-10 yr. 
Erdman }.... 2.6% 3 mo.-7 yr. 


* Robertson, D. C.: J. Florida M. A. 27: 140, 1940. 
+ Shelley, H. J.: Arch. Surg. 44: 747 (Sept.) 1940. 
+} Erdman, S.: Ann. Surg. 77: 171, 1923. 


TABLE 5.—Recurrence Rates Following Bassini Repair for Indirect Inguinal Hernia 


Goldner * 
Coley t... 
Andrews { 
Page §. 

Erdman |! 
Taylor’. 
Mair 22 


Goldner: Internat. Clin. (ser. 13) #: 291, 1903. 
Ooley, B.: Am. J. Surg. 80: 242, 1934. 
Andrews, E.: Ann. Surg. 80: 225, 1924. 
§ Page, C. M., and Edwards, H.: Proc. Roy. Soc. Med. 36: 185, 1943 
Erdman, 8.: Ann. Surg. 77: 171, 1923. 


PRIMARY DIRECT INGUINAL HERNIAS 


In this series direct and bilocular hernias are all considered as direct, so that 
the figures can be compared with other statistics. One can see at a glance in table 
6 that again there was a variation in recurrence rates from 0.89 to 33.3 
per cent when a Halsted I repair was done. Such a discrepancy obviously is not 
due wholly to technic but, to a large extent, to interpretation of the type of hernia. 
The lower figures are partially due to short term follow-up and few personal 
physical examinations. This same discrepancy is present in table 7, a list of recur- 
rence rates following the Halsted IIl-Ferguson operation for direct hernias. Two of 
the three authors listed in both table 6 and table 7 showed better results following 
a Halsted I]-Ferguson procedure. In the series being discussed here the recurrence 
rate following a Halsted I repair with silk compared favorably with the rates 
reported by other authors. One cannot decide from these figures which procedure 
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is better. It would seem that with a direct weakness an extra-aponeurotic repair 
would be more logical. 
There were not enough fascial repairs done between 1935 and 1938 for sound 
statistical analysis. In this series it is obvious that fascial hernioplasty according 
. 


TABLE 6.—Recurrence Rates Following a Halsted I Repair of Direct Inguinal Hernia 


Present series (surgical) 33,3} 10 yr. 
Taylor? 7 PR 5.0% 0-10 yr. 
Prosemt series (ellk)....cscciccersccccssseeve ‘ 9.0% 10 yr 
Shelley: Arch. Surg. 41: 857 (Oct.) 1940.......... 3.9% 3.5% followed 10 yr 
Erdman: Ann. Surg. 77: 171 (Feb.) 1923............ 5.7 3 mo.-7 yr 
Skinner and Dunean (surgical) ®............ wees 3. 3 yr. 
Skinner and Dunean (silk) ® when é 9% 3yr 


Tas_e 7.—Recurrence Rates Following a Halsted Il—Ferguson Repair of Direct Inguinal Hernia 


Erdman: Ann. Surg. 77: 171 (Feb.) 1923............ 3 mo.-7 yr. 
Taylor? ages ‘ 0-10 yr. 
Shelley: 7 5.8 0-10 yr 


TaBLe 8.— Recurrence Rates Following Gallie and McArthur Fascial Repairs 
of Indirect Inguinal Hernia 


CL eer ee ‘ oe Gallie 
Foster t....... beencades + Gallie 
Mair **... duceguneeegeesne steve Galiie 
Andrews } ésetaceceess veseceseness MeArthur 
McArthur 
Cattell and Anderson |! oeuebeenes MeArthur 
Lyle {... . eaves vente ° McArthur 





" Gould, E. P.: J. Roy. Nav. M. Serv. 26: 122, 1940 
+ Foster, G. V.: Surg., Gynec. & Obst. 63: 632, 1936 
+ Andrews, E.: Ann. Surg. 80: 225, 1924. 
$ Grey, W.: Brit. M. J. 1: 568, L 
Cattell, R. B., and Anderson, C.: New England J. Med. 205: 430, 1931 
« Lyle, H. H. M.: Ann. Surg. 88: 870, 1928 


TasLe 9.—Recurrence Rates Following Gallie and McArthur Fascial Repairs 
of Direct Inguinal Hernia 


NE i ckctyinisendessdacndetnstcunsveayenevesheccwnsds Gallie 
Cattell and Anderson f.. Gallie 
Lyle { McArthur 
Cattell and Anderson t McArthur 





+ Cattell, R. B., and Anderson, C.: New England J. Med. 205: 430, 1931. 
} Lyle, H. H. M.: Ann. Surg. 88: 870, 1928. 


to the Gallie technic was not effective, there being a 45 per cent recurrence. In 
table 8 are listed the recurrence rates for indirect inguinal hernias repaired 
by fascial sutures. The recurrence rate varied between 3.3 and 9.3 per 
cent, the majority of cases being followed for one year. Further follow-up will be 
required for evaluating McArthur and Gallie hernioplasties. In table 9 there is 
much variation in the recurrence rate following fascial repair of direct inguinal 
hernias. 
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RECURRENT INGUINAL HERNIAS 

In table 10 the various types of recurrent hernias are listed, the direct type 
being the commonest. In Harkins’ * report he states that direct recurrences follow 
repairs at good clinics and indirect recurrences follow operations at poor clinics. 
There are numerous factors which have been considered in the determination of 
causes for recurrence, these being general body build, systemic disorders, local 
factors and ability of the surgeon. One of the commonest causes of recurrence is 
inadequate handling of the sac at the first operation. In only 6 per cent of the 
recurreni hernias studied by Patrick ° was a new peritoneal sac found. When poor 
muscle and poor transversalis fascia are encountered simultaneously, it is difficult 
to get a sound repair. Suture material and method of utilization are very important. 
Failure of fascial approximation, hematoma, nerve injury, cough and direct trauma 
are all conducive to recurrence. Much of the result depends on the surgeon’s 


TABLE 10.—Classification of Recurrent Inguinal Hernia 


Deae, io ccvave 
Bilocular.... 
Indirect..... 
Diverticular.. 
Sliding.. 
Femoral. 


Taste 11.—Recurrence Rates Following the Repair of Recurrent Inguinal Hernia 


Number 
of Cases 
Shelley: Arch, Surg. 41: 1437 
(Deec.) 1940.. Sewese 210 0-10 yr. 
Burton 1° ....... asa ‘ 1 ~ Inguinal ligament to pectineal fascia 0-10 yr. 
Burton ?° . : errryes 45 Cooper's ligament repair (silk) 0-10 yr. 
Burton? .... ‘ sai 60 1% Cooper's ligament repair (fascia) 0-10 yr. 
Present series.. : 20 > Gallie’s—fascia 10 yr. 
Present series.. ée ase Extra-aponeurotie (surgical gut) 10 yr. 


Present series rr 2 33.3% Extra-aponeurotic (silk) 


choice of the correct repair for the pathologic condition present. In this series 
the recurrence rate was approximately the same in each age group. The recurrent 
hernias at this clinic were repaired by numerous procedures, and cannot be evaluated 
because the group was not large. 

In table 11 are listed recurrence rates following repair of recurrent inguinal 
hernias. For recurrent and some primary inguinal hernias Cooper’s ligament repair 
is now more widely utilized. The indications listed by Burton ?° for Cooper’s repair 
at this institution are listed in table 12. Both silk and fascia lata are being utilized 
in this clinic. In short follow-ups, as listed in table 11, Cooper’s ligament repair 
with fascia is found to be the better procedure. The recurrence rate was 8 per cent, 
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as compared with 14 per cent when silk was utilized. Rice ** reports no recurrences 
after a six month follow-up. Harkins? utilized silk and reported 0.8 per cent 
recurrence. It will take a ten year follow-up study to evaluate these procedures 
properly. Many other types of repair with autogenous material have been tried. 
Mair ** had a recurrence rate of 1.1 per cent for indirect inguinal hernias and no 
recurrences of direct hernias when he buried cutis grafts, the cases being followed 
for one year. At the present time in this clinic a fascial suture is being utilized 
lateral to the cord and the external iliac vessels, a procedure which will be described 
in a future publication. 
COMPLICATIONS 


In table 13 are listed 54 complications, an incidence of 5.1 per cent. Most reports 
list an incidence of between 10 and 16 per cent. The commonest complication was 
a swelling of the testes with subsequent atrophy in five cases, or 0.8 per cent. In 
two cases in which the bladder was inadvertently opened the postoperative course 


TABLE 12.—Absolute Indications for Cooper's Repair 


(a) All interligamentous loculations of the sac 
(b) Inadequacy of the inguinal heament 

(ec) Arborization of the sac 

(d) Generalized laxity of the inguinal wall 

(e) Widening interligamentous space 

(f) Refractory hernias 

(g) Deep femoral fossa (preclinieal hernia) 


TABLE 13.—Complications in 1,048 Operations (Total, 54) 


Orchitis... onveoes 
Wound infections.......... 
Testicular atrophy.... 
Hematoma 

Bladder opened 

Atelectasis 

Pneumonia 


was uneventful. Wound infections in this series did not have any relation to 
subsequent recurrence. West'*® reported a 55 per cent recurrence rate in cases 
with wound infections. The absence of phlebothrombosis was probably due to early 
ambulation, which was initiated in 1934. 


COM MENT 


From this study, it is immediately evident that there is much room for improve- 
ment in follow-up studies ef an operative procedure for the repair of hernia. More 
long term follow-up studies should be reported by large clinics, so that definite 
reconstructive principles can be statistically evaluated. 
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There has been much progress in the utilization of deeper and stronger struc- 
tures for repair of hernias. Recurrent hernias will have to be considered as 
individual problems, because the sac presents itself at different levels, with variation 
of available strong structures. If all the factors of recurrence are recognized at the 
time of the first repair and if the reconstruction is done properly, there may still 
be an element of tissue weakness which will always be a cause of recurrence. 


SUMMARY 

The statistics on hernias and hernia repairs by the same small group of surgeons 
at the Veterans Administration Hospital, Dayton, Ohio, from 1935 to 1938 are 
analyzed. In contrast to most available statistics, a high percentage of hernias 
recurred in five to 10 years after repair. The time of recurrence varied according 
to different operative technics ; therefore, operative procedures cannot be compared 
within two years. Bilateral hernias did not recur any oftener than unilateral hernias. 
Silk for sutures was found to be preferable to surgical gut; with further follow-up 
study, fascia may prove to be more effective for recurrent hernias and perhaps for 
primary hernias. The recurrence rates after a 10 year follow-up of Halsted I 
repairs in this clinic have been compared with rates from other clinics after varying 
periods of follow-up. Other procedures have also been compared with the Halsted 
I herniorraphy. The method of choice for primary indirect inguinal hernia is a 
Halsted II]—Ferguson herniorraphy. This opinion may be altered when more 
absolute 10 year studies are presented. Results of primary direct inguinal hernia 
repair are equivocal, an extra-aponeurotic herniorraphy being more anatomically 
sound. Repair of hernias with fascia or silk utilizing Cooper’s ligament or the 
inguinal ligament to the pectineal fascia seems to be gaining wider acceptance but 
will have to be evaluated at a later date. 





PRIMARY LINITIS PLASTICA TYPE OF CARCINOMA OF THE COLON 
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INITIS plastica type of carcinoma is an interesting entity, not only from the 
clinical point of view but from the standpoint of pathologic diagnosis as well. 
Clinically it is practically never recognized as carcinoma since it tends to mimic 
certain other diseases, such as ulcerative colitis, or it may elude diagnosis completely. 
Anatomically it is a diffusely infiltrating carcinoma comparable to a phleg- 
monous inflammation. Coincident with the spread of tumor cells there is subacute 
and chronic inflammation, with much new formation of connective tissue. The 
primary carcinoma, obviously an anaplastic mucin-secreting adenocarcinoma, 
rapidly infiltrates the surrounding tissues, especially the submucosa and muscularis, 
leaving only shallow ulcerations in its wake. Because of the fast spread of the 
inflammatory lesion and of the individual cancer cells, large portions of the stricken 
organ are often involved. Though the lesion is originally an adenocarcinoma, many 
of the infiltrating cells form only abortive glandular structures and, in small groups 
or even singly, spread into neighboring areas. Many of these cells, though not 
forming glandular structures, still seem to maintain the ability to produce a 
secretion with compression of the nuclei. Thus, typical signet ring-shaped tumor 
cells are formed. Also many anaplastic undifferentiated cells are always present 
which exhibit irregular hyperchromatic large nuclei, resembling monocytes or 
atypical lymphoblasts rather than carcinoma cells. Because the last-mentioned cells 
are often the only ones which are abundant and easily recognized and because they 
are often intermingled with elements of chronic inflammation, they are sometimes 
confused with inflammatory cells. As a matter of fact, it is most likely that many 
of the earlier cases reported as linitis plastica, in the sense of a chronic fibrous 
type of inflammation, were in reality examples of a diffusely infiltrating carcinoma, 
with a preponderance of the small anaplastic carcinoma cells just mentioned. 
The finding of signet ring-shaped carcinoma cells filled with a mucous globule 
makes it evident that this type of carcinoma is originally an adenocarcinoma with 
the production of mucin. Outright adenocarcinomatous structures, in addition to 
the signet ring-shaped tumor cells and the small dark cancer cells, often can be 
easily demonstrated in these tumors. Interestingly enough, sometimes such 


adenomatous features are present only in “miniature” form. 
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The vast majority of the linitis plastica type of carcinomas arise in the stomach. 
The so-called leather bottle stomach is the classic description. Primary linitis 
plastica type of carcinoma has also been found in the gallbladder and the breast.’ 
It is also encountered rarely as a primary tumor in the colon.*. As a matter of 
fact, it is found so rarely that in a recent discussion Karstens and Bargen 
remarked *: “The question might well be asked, ‘Can a lesion of the linitis plastica 
type have its primary site in the large intestine?’ ” 

We wish to report clinical and pathologic studies of four instances of primary 
linitis plastica type of carcinoma of the colon. Special emphasis is placed on 
certain clinical features, difficulty of clinical recognition and morphologic appearance 
and spread. Only the more important clinical and pathologic findings will be given. 


REPORT OF CASES 


Case 1.—A 44 year old white woman complained of enlargement of the abdomen for a period 
of four months, progressive loss of weight for one year and loose stools for 23 years. An appen- 
dectomy had been performed 24 years previously. A previous diagnosis of ulcerative colitis 
had been made. Physical examination revealed an emaciated woman with a markedly distended 
abdomen. The heart and lungs were essentially normal. A firm mass was palpated in the right 
lower part of the abdomen. Peristaltic sounds were loud and active. The temperature, pulse 
and respirations were within normal limits. The more significant laboratory data were those 
suggesting a severe hypochromic microcytic anemia with anisocytosis and poikilocytosis. Feces 
contained occult blood (3 plus); no ova, cysts or parasites were seen. Bacterial cultures for 
typhoid or dysentery organisms were sterile. The roentgenograms following a barium 
enema were thought to be characteristic of severe ulcerative colitis of the transverse colon. 
Because of the mass in the right lower quadrant, a diagnosis was made of a possible primary 
ovarian carcinoma and the patient submitted to an exploratory laparotomy. The impression at 
the operating table was carcinoma of the transverse colon with diffuse metastases throughout 
the peritoneum and to the ovaries. Three months later symptoms of intestinal obstruction devel- 
oped, coincident with evidence of deep phlebothrombosis. The patient died suddenly before vein 
ligation could be performed. 

Autopsy Findings.—The abdominal cavity contained about 4,000 cc. of a yellowish liquid, and 
the peritoneal surfaces were studded with many whitish and grayish transparent nodules. In the 
mesentery of the ileocecal region there was a mass of firm lymph nodes attached te the abdominal 
wall. The small intestine throughout was dilated and its pink serosa studded with minute 
nodules. The cecum and the ascending and transverse colon were partially covered in spots by 
a firm, transparent and glistening material. The ascending colon had a somewhat wrinkled 
and firmer wall than normal, and the transverse colon resembled in consistency a stiff rubber 
hose for a length of about 25 cm., extending up to the splenic flexure. The remainder of the 
large intestine from there on was collapsed. When the large intestine was opened, the trans- 
verse diameter of the ascending colon was seen to be severely reduced. Close to the ileocecal 
valve was an ulceration and a flat tumor which was elevated so slightly that it could hardly 
be noted. This tumor seemed to encircle the intestinal lumen, involved the mucosa, submucosa, 
muscularis and peritoneal surface and extended into the mass of lymph nodes in this region. 
The mucosa of the adjacent ascending colon was firm and granular and could not be separated 
from the subjacent submucosa. The remainder of the mucosa of the ascending and transverse 
colon resembled that in cases of severe chronic ulcerative and polypoid colitis. In addition to 


1. (a) Saphir, O., and Parker, M. L.: Linitis Plastica Type of Carcinoma, Surg., Gynec. & 
Obst. 76:206, 1943. (b) Saphir, O.: Mucinous Carcinoma of the Breast, ibid. 72:908, 1941. 

2. Dixon, C. F., and Stevens, G. A.: Carcinoma of Linitis Plastica Type Involving the 
Intestine, Ann. Surg. 103:263, 1936. 


3. Karstens, H. C., and Bargen, J. A.: Carcinoma of the Colon Simulating Linitis Plastica: 
Report of 2 Cases, Proc. Staff Meet., Mayo Clin. 22:231, 1947. 





Fig. 1 (case 1).—Roentgenogram of barium enema after evacuation. Note rigid, ulcerated 


transverse colon. 


Fig. 2 (case 1).—Huge transverse colon, the peritoneum of which is studded with carcinoma 
metastasis. 
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the many shallow and streaklike ulcerations and smaller and larger islands of hypertrophic 
mucosa, the remaining submucosa and muscularis of the ascending and transverse colon were 
firm, grayish, glistening and finely or coarsely granular in appearance. Also, the bases of the 
ulcers throughout the transverse colon were firm and glistening, and the margins of the ulcers 


Fig. 3 (case 1)—Lumen of the colon. Note the diffusely infiltrating tumor of the mucosa 
and the extension of the tumor through the muscularis to the peritoneum. 


Fig. 4 (case 1).—Diffuse infiltration of the musculature by small dark tumor cells. (Iron 
hematoxylin and eosin preparation, x 100.) 


could not be separated from the underlying muscularis. Only traces of normal mucosa between 


ulcers and seemingly hypertrophic islands of thickened mucosa could be detected. The entire 
wall of the transverse colon on section was two to three times as thick as normal and rigid. 
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The descending colon, sigmoid and rectum showed no noteworthy changes. Both ovaries were 
enlarged and measured 5 cm. in greatest diameter. Throughout their surfaces and within sec- 
tions made by cutting, multiple pale, firm, gristly and somewhat transparent tumor nodules were 
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Fig. 5 (case 1).—Diffuse infiltration by signet ring tumor cells in the submucosa. (Iron 
hematoxylin and eosin preparation, x 200.) 
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Fig. 6 (case 1)—Note the attempts toward minute glandular structures lined in part by 
signet ring tumor cells. Also note lymphocytes and larger dark-stained nuclei of tumor cells. 
(Iron hematoxylin and eosin preparation, x 100.) 


discernible. The right and left posterior tibial veins contained thrombi, and multiple emboli were 
encountered in the right and left pulmonary arteries. A small hemorrhagic infarct was present 
in the right lower lobe of the lung. 
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On microscopic examination the tumor cells at first were not recognizable. There was a 
new formation of connective tissue cells and fibers, especially notable within the submucosa and 
the muscularis. Many lymphocytes and endothelial leukocytes were present throughout all sec- 
tions. While thickened small arteries were often seen, endarteritic changes were not encountered. 
Intermingled with these inflammatory cells were larger cells with large, either square or round 
hyperchromatic nuclei and little cytoplasm. The nuclei varied in size and had ill defined masses 
of chromatin and sometimes large nucleoli. Often they somewhat resembled large lympho- 
cytes. These cells were present in the muscularis extending along blood or lymph vessels. In 
addition to these was another most characteristic tumor element, a signet ring-shaped carcinoma 
cell identical to those occurring in a special type of mucinous adenocarcinoma. These cells, in 
an apparently well developed stage, had a clearcut, well demarcated, round, clear or slightly 
basophilic cytoplasm and an eccentrically situated, crescent-shaped nucleus. Stains for mucus 
were positive. The general size and shape of the nuclei, however, varied greatly. Transitions 
from cuboidal epithelial cells lining minute or larger glandular structures with vesicular nuclei 
and bluish cytoplasm to signet ring-shaped tumor cells were often noted. Thus, individual 
small glandular structures lined by both bluish-stained cuboidal cells and signet ring tumor cells 
were not rare. Seemingly, these lining cells in the process of multiplication had broken away 
from the individual glandular structures and, either singly or in small or larger groups, had 
invaded the adjacent mucosa and submucosa. Often groups of signet ring cells were also found 
just beneath the peritoneum. Transition from the aforementioned darkly stained tumor cells to 
signet ring tumor cells was noted. 

Also present in the submucosa were well circumscribed spaces filled with a more or less homo- 
geneous material which gave a positive mucin reaction. These spaces were similar to those seen 
in uncomplicated pure mucinous adenocarcinoma. Sometimes signet ring-shaped tumor cells 
were found within this bluish-stained material. A third type of tumor element consisted of out- 
right glandular or tubular structures. Some of these were small and minute and could be 
termed “miniature glandular structures.” The lining cells of these structures were sometimes 
typical low cuboidal tumor cells with bluish cytoplasm and vesicular nuclei, exhibiting variations 
in size and shape and showing many typical mitoses. Others of these glandular structures were 
lined by signet ring tumor cells as described above. 

In addition to these three types of tumor elements, the various microscopic sections of the 
colon also contained characteristic lesions of chronic ulcerative colitis. Large and heavily 
stained submucosal glands which definitely were not tumorous were seen adjacent to areas of 
necrosis, lymphocytes, polymorphonuclear leukocytes and a few eosinophils. Various areas of 
recent and old granulation tissue, sometimes intermingled with old scars, were often present in 
the mucosa. Masses of lymphocytes were present in the submucosa and muscularis, with an 
occasional giant cell, though outright granulomas were not found. 

The main pathologic diagnosis was diffusely infiltrating mucinous adenocarcinoma of the 
linitis plastica type involving the cecum and the ascending and transverse colon, with metastases 
to the peritoneum and both ovaries; chronic ulcerative and polypoid colitis; thrombosis of the 
posterior tibial veins, and multiple pulmonary emboli. 


Case 2.—A 63 year old white man who for some time prior to his admission had osteoar- 


thritis scoliosis and arteriosclerotic heart disease was admitted because of the presence of blood 
in the stool. One year previously a roentgenologic examination of the gastrointestinal tract had 
shown no evidence of pathologic changes. The patient had three to seven bowel movements 
daily and had noted that during the previous seven months the stools were ribbon-like in contour. 
Pus, mucus and streaks of blood had als@¢ been noted. There were lower abdominal cramps with 
no associated vomiting. Roentgen examination following a barium enema showed a tubular 
encroachment on the sigmoid which resembled an inflammatory process more than a neoplasm. 
The laboratory tests showed normal values, but the feces contained occult blood (2 plus). 
Because of his cardiac debility the patient was not operated on. While in the hospital he com- 
plained of colicky abdominal pains, more severe than previously. At this time the abdomen was 
rigid, with the greatest tenderness in the right lower quadrant. He vomited a dark brown 
material which gave a strongly positive benzidine reaction. The abdominal distention became 
severer, tenderness increased and he died four hours after the onset of this attack. 

Autopsy Findings—The peritoneal cavity contained 1,000 cc. of a turbid yellowish fluid, 
and the loops of the intestines were matted together. The sigmoid colon was markedly dilated, 
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and just above the brim of the pelvis there was a perforation from which feces exuded into 
the peritoneal cavity. The lymph nodes of the pelvis adjacent to the iliac arteries were large 
and firm. Beginning at the anal orifice and extending throughout the length of the rectum, sig- 
moid and descending colon, the mucosa was markedly hemorrhagic and contained a number of 
small and larger polypoid structures or areas of hypertrophic mucosa. Between these the mucosa 
was grayish and red, firm and adherent to the underlying submucosa. A number of larger, 
shallow and deep ulcers were found in these regions of the mucosa. The borders of the ulcers 
were attached to the submucosa or muscularis. Close to the area of perforation there was a 
constriction of lumen of the sigmoid colon. The mucosa here was obviously infiltrated by a 
tumor which bound the mucosa to the submucosa. The muscularis was furrowed through by 
grayish glossy streaks. Adjacent to this area was a pedunculated adenomatous polyp measuring 
1 by 4 cm. in diameter. The polyp was soft and friable. 

There also were generalized arteriosclerosis, coronary arteriosclerosis and a large globular 
mass in the right atrium of the heart which was interpreted as a primary myxoma. 

In sections taken from the large intestine there were many changes characteristic of chronic 
ulcerative and polypoid colitis and a number of signet ring-shaped tumor cells with compressed 
nuclei and empty or slightly basophilic cytoplasm, as described in the previous case. There was 
also a diffuse infiltration of tumor cells with hyperchromatic nuclei, which varied much in size, 
shape and staining quality and had many atypical mitotic figures. These cells intermingled 
freely and diffusely and infiltrated the mucosa, submucosa and musculature. They also appeared 
on the peritoneal surfaces. Several circumscribed areas filled with mucin were seen, with the 
presence of signet ring-shaped tumor cells, and small or miniature glandular structures lined by 
tumor cells exhibiting only slight mucin formation were present. In addition, much newly 
formed connective tissue, many lymphocytes and endothelial leukocytes were found intermingled 
with tumor cells. The large pedunculated polyp microscopically showed some evidence of pleo- 
morphism but contained no carcinoma. The esophagus and stomach showed no changes. Micro- 
scopic sections of the pelvic lymph nodes contained many signet ring tumor cells. 

The main pathologic diagnosis was primary, diffusely infiltrating, mucinous adenocarcinoma 
of the linitis plastica type involving the descending and sigmoid colon and rectum, with metas- 
tasis to the peritoneum and the mesenteric and retroperitoneal lymph nodes; acute and chronic 
polypoid and ulcerative colitis with perforation, and acute fibrinopurulent peritonitis. 

Case 3.—A 69 year old Negro woman complained of constant severe pain in the left flank 
and hip ef two months’ duration. During this time she had noticed increasing weakness, weight 
loss and anorexia. She was nauseated and occasionally vomited reddish material. Physical 
examination revealed a moderately well nourished elderly woman appearing chronically ill. 
There were several small “shotty” lymph nodes in the anterior cervical region and in both axil- 
lary regions. The abdomen was protuberant and tender, and there was a shifting dulness. In 
the left upper quadrant an indistinctly tender mass was palpable. The uterus appeared normal 
on bimanual examination, and though the adnexa could not be palpated there was an ill defined 
mass in the left adnexal region. There was moderate anemia, with a hemoglobin content of 11.7 
Gm. per hundred cubic centimeters. Examination of the stools disclosed a 4 plus reaction to 
benzidine and guaiac tests. Roentgenologic examination following a barium enema showed a 
narrowing of the sigmoid and descending colon. A paracentesis yielded 4,500 cc. of greenish 
yellow fluid. The sediment of this fluid smeared on a slide and stained according to Papani- 
colaou’s method and with the Giemsa stain contained clumps of carcinoma cells with many signet 
ring-shaped cells, from the appearance of which a linitis plastica type of carcinoina was sug- 
gested. After the fluid was removed an oval, large, tender, fixed, firm mass became easily pal- 


pable in the left midregion of the abdomen. Gradually, signs of peritonitis developed, for which 
the patient was operated on. The descending and sigmoid colon was found to be involved in 
a carcinomatous process and forming a large mass. The left ovary and tube were not identified. 
A colostomy was performed, and a biopsy of the omentum was taken. The patient’s course 
was rapidly downhill, and she died 27 days after her admission to the hospital. 


Autopsy Findings.—Autopsy disclosed a moderately well nourished Negro woman. The abdo- 
men was distended, and from the left of the umbilicus protruded a colostomy loop. The abdominal 
cavity contained a fecal-smelling, purulent material, and loops of the intestines were adherent to 
one another. A left subdiaphragmatic abscess and a number of small pockets of purulent material 
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were found between the loops of bowel. An area of perforation was found in the small intes- 
tine. There were a few small recent hemorrhagic erosions of the mucosa in the lower portion 
of the esophagus and stomach. From about the midportion of the transverse colon and through- 
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Fig. 7 (case 3)—Smear from peritoneal exudate. Note the signet ring-shaped tumor cells. 
(Papanicolaou stain, x 560.) 


aa AE fr et ne hee 
‘ pence _ pass 1 me hed —s 


eet ae 








Fig. 8 (case 3).—Empty spaces and circumscribed areas filled with tumor cells. (Lron hema- 
toxylin and eosin preparation, x 200.) 


out the descending and sigmoid colon and the most proximal portion of the rectum the mucosa 
was markedly thickened, firm and adherent to the submucosa. The mucosa was granular and 
distinctly glistening in appearance, disclosing many minute or slightly larger nodules covered 
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by mucosa. Occasionally shallow ulcers were found, their margins being irregular and ragged 
but attached to the mucosa. The muscularis was thickened and grayish. In the region of the 
splenic flexure the lumen was somewhat dilated. Metastases were found in the left kidney, left 


ovary, tube and mesenteric retroperitoneal lymph nodes. On microscopic examination many 
signet ring tumor cells and large irregular hyperchromatic cells, often arranged in solid strands 
and cords, were found throughout the mucosa, submucosa, muscularis and peritoneal surface of 
the large intestine. Mucinous material was occasionally encountered in the center of these tumor 
cell cords. Minute and larger glandular structures were found intermingled with these tumor 
cells and spaces filled with mucin and signet ring-shaped tumor cells. Chronic inflammation 
with much fibrosis was in evidence in most of the sections. 

The main pathologic diagnosis was primary mucin-secreting adenocarcinoma of the linitis 
plastica type of the sigmoid colon with metastases to the peritoneum, mesenteric lymph nodes, 
left ovary, tube and left kidney; perforation of the small intestine, and acute diffuse and localized 
fibrinopurulent peritonitis. 


Fig. 9 (case 4).—Peritoneal surface. Note diffuse infiltration by signet ring tumor cells 
and formation of small glandular structures. (Iron hematoxylin and eosin preparation, « 200.) 


CasE 4.—A 66 year old white woman who for some time had been treated for pain in the 
lower region of the spine and the knee returned to the hospital for some additional physical 
therapy. A mass was felt in the right cul-de-sac on pelvic examination. There was moderate 
anemia, with 9.7 Gm. of hemoglobin per hundred cubic centimeters, and slight anisocytosis and 
poikilocytosis. The feces gave a strongly positive benzidine and guaiac reaction. A complete 
roentgenologic study disclosed nodular densities in both lung fields, but all gastrointestinal and 
genitourinary roentgenograms were normal. She continued to have pain in the lower portion 
of her spinal column, and roentgen examination of this area revealed no pathologic changes. 
However, the serum alkaline phosphatase value was increased to 32 units. Gradually deep coma 
developed, with absence of abdominal reflexes and the appearance of bilateral Babinski and Hoff- 
man reflexes. She died 21 days after her admission to the hospital. 

Autopsy Findings ——The autopsy disclosed an obese white woman. One thousand cubic cen- 
timeters of a cloudy yellow fluid was found in the peritoneal cavity. The peritoneum throughout, 
but especially the pelvic portion, was studded with discrete, minute and larger tumor nodules, 
none of which exceeded 1 cm. in diameter. They were rather soft and grayish white and on 
section slightly gelatinous in appearance. A large firm nodular tumor was found in the ileocecal 
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region which proved to be masses of confluent tumorous lymph nodes. This mass was adherent 
also to the fourth and fifth lumbar vertebrae, which were invaded by tumor. Also isolated 
tumor nodes were found in the spinal column. The esophagus and stomach showed no changes. 
The ileum was distended. In the wall of the cecum immediately adjacent to the ileocecal valve 
there was a small, grayish, slightly polypoid elevation, which consisted of a distinctly shiny 
granular tumor. This was mainly in the submucosa though it was primarily present within the 
mucosa, where it had led to a few superficial erosions, and it also extended into the muscularis. 
The tumor had spread into the submucosa and muscularis of the adjacent ascending colon and 
also into that of the terminal portion of the ileum. In these regions the mucosa was tightly 
adherent to the submucosa. Fibrosis and evidence of severe chronic inflammation were also 
found. The left ovary was completely replaced by tumor. Metastases were also found in 
the lungs and the adrenal glands. On microscopic examination the tumor was seen to consist 
principally of mucin-producing signet ring cells and small dark tumor cells described above. 
Also minute glandular cordlike structures and spaces containing mucin were found. 


Fig. 10 (case 4).—Metastasis to ovary. Note the signet ring-shaped tumor cells. (Iron 
hematoxylin and eosin preparation, 400.) 


The main pathologic diagnosis was diffusely infiltrating mucinous adenocarcinoma of the 
cecum, linitis plastica type, with extension into the ascending colon and the terminal portion of 
the ileum, and metastases to the peritoneum, mesenteric lymph nodes, lungs, adrenal glands, 
left ovary and spinal column. 

COMMENT 

These four cases anatomically present the characteristic features of the linitis 
plastica type of carcinoma. This type of carcinoma is usually encountered in the 
stomach, is much rarer in the gallbladder and apparently extremely unusual in 
the colon. It also occurs, as mentioned previously, in the breast. Grossly it is 


characterized by its insignificant primary site, its rapid spread along the submucosa 
involving large portions of the affected organ and its spread into the muscularis 
of the gastrointestinal tract. Microscopically it is outstanding because of the 
combination of inflammatory changes with much fibrosis and carcinoma. The 
latter consist of three elements: the diffusely infiltrating, darkly stained epithelial 
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cells, the signet ring cell type and the glandular elements often present in miniature 
form. The peritoneum was involved in all these four instances. The fact that in 
all of them spaces filled with a mucinous material were present clearly indicates 
that the carcinoma is principally a mucin-secreting adenocarcinoma. In cases of 
the pure mucinous carcinoma, also incorrectly called colloid or gelatinous carcinoma, 
the individual tumor cells lining the glandular structures keep on secreting mucin 
until large masses are formed which secondarily lead to compression and disappear- 
ance of the lining tumor cells. Only here and there signet ring tumor cells may 
be present within the masses of mucin. However, in our cases of diffusely 
infiltrating mucinous carcinoma of the linitis plastica type the mucin-secreting cells 
failed to form glands and, singly or in smaller or larger masses, invaded the 
surrounding structures. According to Ewing,* the former type of mucinous 
carcinoma, in which the mucin is confined to the outlines of the secretory glands, 
is a relatively benign form and the infiltrating signet ring cell type is quickly 
spreading and obviously much more malignant. 

In these four instances, in contrast to other types of primary carcinomas of the 
colon, the liver was not involved. Outstanding were the metastases to the ovaries 
in the three female patients in this series. 

It is of clinical importance that not one of these cases was diagnosed as carcinoma 
before operation or ante mortem. The diagnosis was made during laparotomy in 
one case. In another case the diagnosis was suspected but was not confirmed until 
necropsy was performed. In the fourth case the diagnosis defied all measures and 
was not made until necropsy. In one instance only when peritoneal fluid was 
examined for the presence of carcinoma cells (the sediment smeared on a slide 
and prepared and stained according to the Papanicolaou and the Giemsa method) 
was it found to contain not carcinoma cells alone but, more specifically, signet 
ring-shaped tumor cells. In no case did the roentgen examination disclose the 
presence of an intrinsic tumor, though the diagnosis of ulcerative colitis had been 
made in two instances. 

All these patients had occult blood in the feces. This was interpreted as the 
result of chronic ulcerative colitis in two of them. It cannot be too strongly 
emphasized that occult blood in the feces must not be taken lightly and that its 
cause must be searched for in every instance. In our two patients who showed 
no evidence of disease of the gastrointestinal tract, this sign was the only one which 
in retrospect pointed to the presence of carcinoma of the colon. 

The metastases to the ovaries in our three female patients are noteworthy. In 
one this was interpreted clinically as the primary carcinoma. The metastasis may 
be classified as a Krukenberg type because of the presence of the signet ring-shaped 
tumor cells, though it is’ well known that originally Krukenberg incorrectly 
described the metastatic epithelial neoplasm with signet ring tumor cells as a 
primary ovarian sarcoma. It is well known that the linitis plastica type of carcinoma 
of the stomach often produces ovarian metastases.’** It has been pointed out by 
one of us recently *® that mucinous carcinoma replete with signet ring-shaped cells 


may occur as primary carcinoma in the breast. It is interesting that such a tumor 


4. Ewing, J.: Neoplastic Diseases: A Treatise on Tumors, ed. 4, Philadelphia, W. B 
Saunders Company, 1940. 
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often also produces metastases to the ovaries. As a matter of fact, in one case,’? 
just as in case 3 of the present series, the ovarian metastasis had been interpreted 
clinically as primary ovarian carcinoma. It seems that signet ring carcinoma cells 
for some reason involve the ovaries frequently. Many years ago Kaufmann ° also 
had pointed out that mucinous carcinoma of the large intestine may produce 
metastases in both ovaries. However, he did not further classify the type of 
mucinous adenocarcinoma. 

It is perhaps needless to emphasize the fact that careful examination of the 
stomach revealed no evidence of a primary tumor. It had been stated that the 
linitis plastica type of carcinoma of the colon reported in the literature may be 
secondary to a primary carcinoma of the stomach.” In a previous study of 26 
patients with this lesion metastases to the colon were actually encountered in five.'* 
The present study, however, shows that this lesion also occurs as a primary 
carcinoma of the colon. 

It is interesting that three of these patients had complained of “arthritis.” The 
osseous system at autopsy could be examined in only one instance, in which 
metastases were found in the spinal column. Whether the “arthritis” in the other 
patients might have been also the result of metastases cannot be stated. However, 
it is well known that similar tumors in both the stomach and the breast not rarely 
metastasize to bones. 

The prognosis for such patients is bad, simply because the tumors are not 
recognized early when they are still operable. Since the tumor spreads principally 
along the submucosa and muscularis, it does not lead to intestinal obstruction early. 
For this reason, too, it is not easily recognizable on roentgen examination. Because 
of the fact that it involves the peritoneal surface early, the impression is gained 
of an extrinsic tumor rather than an intrinsic carcinoma. Because of the peritoneal 
spread ascites seems to occur frequently. It was present in three instances although 
its cause was misinterpreted clinically. In case 1 it was interpreted clinically 
as evidence of an ovarian malignant process, in case 2 it was ascribed to heart 
failure and in case 3 it was assumed to be the result of advanced kidney disease. 

Two of the four patients had chronic ulcerative colitis in addition to the 
carcinoma, and thus the question arises as to whether or not these two lesions might 


be related. It is often stated in the literature that a carcinoma may develop as a 
“complication” of chronic ulcerative colitis. It is usually thought that the residual 
mucosa may become the site of true tumors, either adenomas or carcinomas. While 
proof of such a development of carcinoma never has been demonstrated, it is 
usually assumed that the carcinoma which arises in chronic ulcerative colitis is a 
polypoid adenocarcinoma, occurring either singly or multiply. But to our knowl- 


edge such a carcinoma or carcinomas are localized adenocarcinomas or mucinous 
adenocarcinomas similar to those arising in an a priori normal mucosa. In our 
cases, on the other hand, there were diffusely spreading types of carcinoma. We 
believe that there was no relationship between the previous inflammation and the 
linitis plastica type of carcinoma other than a coincidental one. That this type of 
carcinoma need not be superimposed on ulcerative colitis is evidenced by the fact 
that there was associated ulcerative colitis in only two of our four cases. 


5. Kaufmann, E.: Lehrbuch der speziellen pathologischen Anatomie fiir Studierende und 
Aerzte, Berlin, W. de Gruyter & Co., 1922. 
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SUMMARY 


Four instances of primary carcinoma of the colon of the linitis plastica type are 
recorded. This entity is difficult to diagnose clinically since the lumen of the colon 
is not focally encroached on as in the commoner types of adenocarcinomas. The 


only clinical feature common to all our patients was the presence of blood in the 
stools. The roentgen findings may be confusing, since they may be normal or 
may reveal the presence of an extrinsic abdominal mass or may show ulcerative 
colitis. Clinically the diagnosis was not made in a single instance previous to 
exploratory laparotomy. For two of the patients a diagnosis of chronic ulcerative 
colitis was made, which was confirmed at autopsy. In one instance the diagnosis 
of linitis plastica type of carcinoma was made from a cytologic examination of the 
peritoneal exudate which revealed signet ring-shaped tumor cells. Grossly this 
type of carcinoma is characterized by the absence of a large, primarily protruding 
lesion and by the diffuse infiltration of the submucosa, muscularis and later the 
peritoneal surface. The involvement of the muscularis causes rigidity of the 
affected colon. Histologically the characteristic features are the presence of signet 
ring-shaped tumor cells, large dark cells with a small amount of cytoplasm 
somewhat resembling monocytes and small ‘miniature’ glandular structures. 
Occasionally large, well circumscribed masses of mucinous material may also be 
present. It may be noteworthy that the liver was not involved in a single instance 
in our cases. However, metastases to the ovary were present in all three female 
patients. In one the ovarian tumor was thought clinically to be a primary carcinoma. 
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NECROTIZING ARTERITIS OF THE APPENDIX 


BENJAMIN S. GORDON, M.D. 
BRONX, N. Y. 


N THE voluminous literature that has accumulated on the subject of periarteritis 

nodosa, symptoms referable to the gastrointestinal tract have stood out in bold 
relief as dominating the clinical picture in this disease. Kussmaul and Maier * in 
their original paper regarded the diagnosis of periarteritis nodosa as probable if the 
clinical symptoms suggested trichinosis in association with nephritis and enteritis. 
In 1878 Meyer? suggested the triad of gastrointestinal symptoms, polymyositis 
and polyneuritis, and chlorotic marasmus as a formula diagnostic of periarteritis 
nodosa. Harbitz* in 1927 described six types of periarteritis nodosa, of which the 
gastrointestinal form was listed first. Libman* in 1928 mentioned that abdominal 
symptoms occur frequently in periarteritis nodosa and that a clinical picture of 
appendicitis may be simulated. Spiegel,® in a study of 15 cases of periarteritis nodosa, 
described the usual symptom at onset as abdominal pain. Not infrequently the 
clinical picture has so closely mimicked that of acute appendicitis that an appen- 
dectomy has been performed. Zlotnikov * in 1934 described a personally observed 
case in which symptoms of polyneuritis and polymyositis developed four months 
after the patient recovered from an appendectomy. The eosinophilia that had been 
present at the time of appendectomy had not receded in the interim. In the same 
year, Friedberg and Gross‘ described a case of a 33. year old man with acute 
rheumatic fever with visceral manifestations. The abdominal symptoms so domi- 
nated the clinical picture that the impression of the surgeon was that peritonitis 
secondary to a ruptured acutely inflamed appendix was present. Although the 
exploratory laparotomy was surprisingly noncontributory, the appendix was 
removed. Microscopic examination disclosed multiple foci of necrotizing arteritis. 


From the Clinical Laboratory, Veterans Administration Hospital. 

Sponsored by the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the author are the result of 
his own study and do not necessarily reflect the opinion or policy of the Veterans Administration. 
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Death occurred two months later with acute nephritis, uremia and terminal cardiac 
failure. The postmortem examination disclosed generalized periarteritis nodosa. 
Similarly, Allen * in 1940 described a male patient who presented symptoms of an 
acute condition within the abdomen. The operation consisted of a cholecystectomy, 
an appendectomy and removal of a specimen of the liver for biopsy. Lesions of 
periarteritis nodosa were found in all these organs. The appendix appeared grossly 
normal. Fitz, Parks and Branch ® reported the case of a young woman in whom an 
appendectomy was performed in the course of a cholecystectomy. The patient proved 
later to have periarteritis nodosa. A review of the gallbladder and appendix sections 
showed characteristic lesions. 

In contrast to these cases in which periarteritis nodosa discovered in the 
appendix ushered in a generalized disease, there have been cases described of 
necrotizing arteritis or arteriolitis of the appendix indistinguishable from peri- 
arteritis nodosa in which after the removal of the appendix no further evidence 
of the disease developed. In 1931, Plaut *® mentioned the finding of such lesions 
in the discussion of a paper on periarteritis nodosa presented before the New York 
Pathological Society. He designated the lesion as a focal, nonspecific arteriolitis 
which he noted in appendixes and in fallopian tubes removed in the course of 
abdominal operations. The similarity of the lesion to that of small arteries in peri- 
arteritis nodosa was striking. Spiegel® described three cases in which lesions 
similar to those of periarteritis nodosa were observed in surgically removed appen- 
dixes. One case terminated as generalized periarteritis nodosa. A second patient, 
a 6 year old boy, was operated on for acute appendicitis. The appendix showed the 
typical vascular changes of periarteritis nodosa, but no mention was made of 
ensuing generalized involvement. The third patient, a 17 year old girl, had atypical 
pain in the right lower quadrant of the abdomen. An appendectomy was performed, 
and the appendix was said to reveal necrotizing arteriolitis. After operation the 
patient apparently remained well. Scholl * reported a similar case of a 20 year old 
woman who had repeated attacks of pain in the right lower quadrant for 14 years. 
An appendectomy was done 14 days after the last attack. The appendix showed an 
arteritis similar to periarteritis nodosa. Fingerland ** presented a case of recurrent 
appendicitis in a 16 year old girl whose appendix was removed 10 days after the 
last attack. Histologic examination of the appendix revealed an inflammatory lesion 
of submucosal arteries indistinguishable from periarteritis nodosa. 

If this vascular lesion in the appendix were a common one, it would appear 
unlikely that it simply could have been missed since routine technics are all that 
are needed for its demonstration. Yet the cases which have been adequately described 
have been conspicuous by their paucity. In our own experience in a period of one 
year, during which 211 surgically removed appendixes were examined, four cases 


8. Allen, P. D.:  Periarteritis Nodosa Simulating an Acute Abdominal Condition 
Requiring Operation, Arch. Surg. 40:271-276 (Feb.) 1940. 

9. Fitz, R.; Parks, H., and Branch, C. F.: Periarteritis Nodosa: Report of a Case, 
Arch. Int. Med. 64:1133-1155 (Dec.) 1939. 

10. Plaut, A., Abstracts of the Proceedings of the New York Pathological Society, New 
York, Nov. 14, 1931. 

11. Scholl, R.: Uber einen Fall von Arteriitis der Appendix, Zentralbl. f. Chir. 63:2113- 
2116 (Sept. 5) 1936. 

12. Fingerland, A.: Periarteritis Nodosa of the Appendix, Roé. éeskoslov. kardiol. spol. 
(1937) pp. 78-84 (March) 1938. 
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were encountered which presented similar clinical histories, pathologic findings and 
follow-up clinical courses. In each of these four cases there was a clinical picture 
of recurrent or “chronic” appendicitis; no history of allergy, hypertension or 
uremia; no appreciable peripheral eosinophilia and a grossly normal appendix; 
microscopic arterial changes typical of periarteritis nodosa, with no evidence of ova 
or parasites in the appendix, and, finally, no further evidence of the disease in other 
organs on clinical follow-up. 
REPORT OF CASES 

Case 1.—S. M., a 22 year old white man, was admitted to the hospital for the treatment 
of “interval appendix.” Nine years before this admission, he had suffered from an attack of 
appendicitis, which subsided. One year before this admission he had had a similar experience. 
Three weeks before admission there was a recurrence of abdominal pain which localized in 
the right lower quadrant. While the patient was under observation, the pain in the right lower 
quadrant recurred intermittently, accompanied with nausea and vomiting. 

Physical Examination—Examination disclosed a healthy man who showed no abnormal 
findings other than slight tenderness and rigidity over McBurney’s point. His white blood 
cell count was 4,850 per cubic millimeter, with a differential count of 52 per cent neutrophils, 
45 per cent lymphocytes, 2 per cent monocytes and 1 per cent eosinophils. 

An appendectomy was performed with the patient under spinal anesthesia three days after 
his admission, and he was discharged from the hospital one week later. 

Pathologic Examination—Gross Observations: The appendix measured 8 cm. in length and 
0.5 cm. in diameter. The serosa was pearly pink, and the superficial serosal vessels were 
congested. The appendical wall was not thickened, and the attached fat showed no gross 
changes of note. 

Microscopic Observations: Examination revealed no exudate, ova or parasites in the lumen. 
The mucosa was unaltered, and there was no inflammatory infiltrate in the submucosa, 
muscularis or serosa. The only conspicuous alterations noted were in small arteries. Random 
sections disclosed two small arteries or arterioles in the submucosa and one in the muscularis 
which showed fibrinoid necrosis of their walls. The submucosal arteries revealed an eosinophilic 
necrosis of the media, with good preservation of the endothelial lining. In one area there was 
a small focus of hemorrhage in the necrotic media. The adventitia was considerably thickened 
by a proliferation of the adventitial cells, which were swollen. Each of these vessels was 
sharply outlined by a lamination of the surrounding connective tissue fibers. There was a 
sparse infiltration of inflammatory cells within the media and adventitia. There were occasional 
lymphocytes and red blood cells as well as some nuclear debris. No eosinophils, neutrophils or 
giant cells were seen. 

The artery noted in the muscularis showed a necrotic media which was faintly eosinophilic. 
The muscle cell nuclei that remained were pyknotic and irregular in outline. Many small 
vacuoles were noted in the media as well as small fragments of nuclear debris and occasional 
lymphocytes. The adventitia showed proliferative changes, with a scattering of lymphocytes 
and histiocytes. In the same section there was also seen a serosal arteriole which showed 
eosinophilic smudging of the vessel wall, with no proliferative or inflammatory changes. 

Diagnosis —The diagnosis was periarteritis nodosa of the appendix. 

Follow-Up Data.—An examination 16 months later revealed no funduscopic changes. The 
physical examination was noncontributory. The blood pressure was 110/85. A blood count 
showed 4,680,000 red blood cells per cubic millimeter, with a hemoglobin content of 15 Gm. 
per 100 cc. The white blood cell count was 6,100, with a differential count of 59 per cent 
neutrophils, 35 per cent lymphocytes and 6 per cent monocytes. Urinalysis showed an acid 
reaction, a specific gravity of 1.027 and a negative reaction for albumin and sugar. There were 
no gastrointestinal or other systemic complaints. 


Case 2.—R. A., a 21 year old white man was admitted to the hospital on Jan. 6, 1948, for 
the treatment of recurrent appendicitis. He gave a history of pain in the right lower quadrant 
for one week in 1945. He had another episode of this pain in April 1947, which lasted for 
several weeks, occasionally severe enough to “double him up.” 


His third attack occurred in 
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November 1947, again characterized by pain in the right lower quadrant but no chills, fever 
or nausea. With this attack, however, there was marked anorexia, with a weight loss from 
175 to 145 pounds (79 to 65 Kg.). On Jan. 2, 1948, there was a severe exacerbation of 
the pain, with one bout of vomiting. There was no history of infection of the upper respiratory 
tract, jaundice, tropical disease, allergy, intestinal parasites, hypertension or uremia. 

Physical Examination—Examination disclosed a healthy young man who weighed 151 
pounds (68 Kg.). There was slight tenderness in the right lower quadrant along with rebound 
tenderness. 

Laboratory Examination.—A blood count showed a total leukocyte count of 4,500, with a 
differential count of 49 per cent neutrophils, 37 per cent lymphocytes, 8 per cent monocytes and 
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_ Fig 1 (case 1).—Fibrinoid necrosis of an artery in the muscularis. Inflammatory reaction 
is only moderate. Note the absence of any changes in neighboring veins and in the wall of the 
appendix. Hematoxylin and eosin; x 200. 


6 per cent eosinophils. Urinalysis revealed no unusual findings. A barium enema showed no 
alterations of the large intestine or the terminal portion of the ileum. Specimens of stool 
contained Giardia lamblia. 

Course in the Hospital—An exploration of the abdomen was done 10 days after the patient’s 
admission. There were enlarged mesenteric lymph nodes, but the appendix and the rest of 
the gastrointestinal tract appeared normal. An appendectomy was done. 

Pathologic Examination—The appendix measured 7 cm. in length and 0.7 cm. in width. 
The serosal surface was smooth and glistening. The lumen contained soft fecal material. 


Microscopic Observations: A random section disclosed a small artery in the outer layer 
of the muscularis which showed fibrinoid necrosis of the media. There was a large, periarterial 
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collar of inflammatory cells in the proliferating adventitia. Among the lymphocytes and 
histiocytes were a number of eosinophils. The internal elastica was frayed and stained poorly. 
There was no exudate in the lumen of the appendix, and the mucosa, submucosa, muscularis 
and serosa showed no changes other than the vascular lesion described. 

Diagnosis —The diagnosis was periarteritis nodosa of the appendix. 

Follow-Up Examination.—After operation and prior to the patient’s discharge from the 
hospital, several studies were done, all of which gave normal results. These included determi- 
nations of the blood proteins and urea nitrogen, a complete blood cell count and a roent- 
genographic study of the entire gastrointestinal tract. Another examination about five months 
after his discharge showed the following results: a blood pressure of 116/68, normal fundi 


_ Fig. 2 (case 2).—Small artery showing fibrinoid necrosis of the media with periarterial 
inflammatory reaction. Hematoxylin and eosin; x 475. 


and a red blood cell count of 4,980,000, with 44 per cent neutrophils, 41 per cent lymphocytes, 
8 per cent monocytes, 3 per cent eosinophils, 3 per cent crushed cells and 1 per cent basophils 
Urinalysis revealed an acid reaction, a specific gravity of 1.012, and a negative reaction for 
sugar and albumin. The patient had no further gastrointestinal complaints. 


Case 3.—P. N., a 27 year old white man, was admitted to the hospital on June 19, 1948, for 
recurrent appendicitis. He had been hospitalized in the army with a complaint of abdominal 
pain on the right side at least five times and had experienced recurrent attacks of similar pain 
for three years before this admission. The duration of the last attack was about a month, which 
incapacitated him to the extent of curtailing his ability to do a full day’s work as a cobbler. 
Prior to the present attack he had worked full time. A roentgenographic study of his gastro- 
intestinal tract in 1947 had been reported as showing no abnormalities. There was no 
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hematemesis, melena, icterus, diarrhea, constipation or anorexia. The pain was described as 
sharp. It was sometimes constant, as it was on the night of admission, and at other times 
would come and go. 

Physical Examination —Examination revealed a thin, worried man of 27 in no acute distress. 
He was 5 feet 4 inches (162 cm.) tall and weighed 119 pounds (54 Kg.). His average weight 
had been 132 pounds (60 Kg.). The blood pressure was 170/90. There was moderate tender- 
ness in the right lower quadrant. The remainder of the examination was noncontributory. The 
initial diagnosis was psychoneurosis with somatic manifestation. 

Laboratory Examination.—The leukocyte count was 6,000 per cubic millimeter, with 61 per 
cent neutrophils, 36 per cent lymphocytes, 1 per cent monocytes and 2 per cent eosinophils. 
Repeated examinations of the urine showed it to be normal. The stools did not contain para- 
sites. A roentgenographic study of the gastrointestinal tract revealed irritability of the 
duodenum, hypermotility of the small intestines and spastic changes in the colon, but no organic 
abnormalities were demonstrated. A long and tortuous appendix was visualized after a barium 
enema. 


~. 


Fig. 3 (case 3).—Artery in the muscularis showing fibrinoid necrosis of the media with 
considerable arterial and periarterial infiltration with inflammatory cells. Hematoxylin and 
eosin; X 200. 


Course in the Hospital—On June 3, 1948, an appendectomy was performed with the patient 
under spinal anesthesia. The appendix appeared kinked by periappendical adhesions, and a 
complete exploration of the abdomen revealed no other abnormalities. Postoperatively, the 
symptoms disappeared, and his blood pressure, pulse, respirations and temperature readings 
were normal. 

Pathologic Examination—Gross Observations: The appendix measured 6.5 cm. in length 
and 0.7 cm. in greatest diameter. The serosal surface was smooth and glistening. The cut 
sections were normal. 

Microscopic Observations: A random section revealed no exudate, ova or parasites in 
the lumen. The mucosa, submucosa, muscularis and serosa were unchanged except for a 
vascular lesion. There was a small artery or arteriole in the outer layer of the muscularis 
which was made conspicuous by a fibrinoid necrosis of the media and a thickening of the 
adventitia by edema, fibroblastic proliferation and an infiltration of lymphocytes, histiocytes, a 
few neutrophils and rare eosinophils. The infiltration extended into the periarterial connective 
tissues. There was also a mild polymorphonnclear cell infiltration about some of the small 
serosal veins, but there was no thrombosis. 
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Fig. 4 (case 4).—A, serosal artery showing fibrinoid necrosis of the media with moderate 
inflammatory reaction. Hematoxylin and eosin; x 200. 3B, artery in the muscularis showing 
severer necrosis and inflammatory changes. Note the complete absence of inflammatory cells 
in the surrounding muscularis of the appendix. Hematoxylin and eosin; 200. C, medium- 
sized artery in the muscularis stained for elastic fibers. Note the destruction of the elastica in 
the segmentally involved portion of the artery. Weigert’s stain; x 200. JD, an artery in the 
muscularis to demonstrate the fraying and loss of staining reaction of the elastica. Weigert’s 
stain; < 200. 
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Diagnosis ——The diagnosis was periarteritis nodosa of the appendix. 

Follow-Up Examination—Eleven months after operation the examination disclosed no 
abnormal findings. The fundi were normal, and the blood pressure was 122/82. The red blood 
cell count was 5,380,000 per cubic millimeter, with 17.0 Gm. of hemoglobin per 100 cc. The 
leukocyte count was 5,250, with 57 per cent neutrophils, 30 per cent lymphocytes, 8 per cent 
monocytes, 1 per cent eosinophils, 1 per cent basophils and 3 per cent crushed cells. The urine 
was normal. The patient had no further symptoms referable to his gastrointestinal tract, nor 
other systemic complaints. 

Case 4.—J. F., a 24 year old white man, had his first attack of pain in the right lower 
quadrant overseas during the Battle of the Bulge. This was followed by recurrent bouts of 
pain in the same area, sometimes associated with diarrhea. In 1947 he was admitted to the 
hospital for these complaints. After an adequate but negative course of study, he was 
discharged with a diagnosis of “anxiety neurosis.” He remained well until April 1948, 
when pain in the right lower quadrant and occasional diarrhea, but no nausea or vomiting, 
again developed. The pain persisted remittently for three months, and the patient was readmitted 
to the hospital in July 1948. 

Physical Examination——Examination revealed a healthy young man in no acute distress. 
The only positive finding was moderate tenderness in the right lower quadrant of the abdomen. 
There was no rebound tenderness. 

Laboratory Examination—Urinalysis, serologic tests, chemical examination of the blood 
and examinations of the stool for blood and parasites gave negative results. Roentgenograms 
of the small intestine including one made after a barium enema revealed no abnormalities. 
The leukocyte count was 8,800, with 75 per cent neutrophils, 22 per cent lymphocytes and 
3 per cent monocytes. 

Course in the Hospital—An appendectomy was performed on July 27, 1948, with the patient 
under spinal anesthesia. Careful exploration of the abdomen revealed no abnormalities. 

Pathologic Examination.—Gross Observations: The appendix measured 4.5 cm. in length. 
The serosal surface was glistening and congested. On section, the lumen was patent and 
contained fecal material. 

Microscopic Observations: There was no exudate in the lumen. All the layers of the 
organ were normal except for a vascular lesion. Throughout the muscularis and serosa were 
numerous small muscular arteries and arterioles which showed extensive fibrinoid necrosis 
of the media and edema of the adventitia. The entire wall of each vessel was densely 
infiltrated with inflammatory cells of the polymorphonuclear, lymphocytic and eosinophilic 
varieties. The infiltrations extended into the periarterial connective tissues. With an elastic 
tissue stain, the internal elastica was widened, frayed and poorly stained. There were no 
venous alterations. Many neighboring lymphatic vessels were distended with lymphocytes. 

Diagnosis —The diagnosis was periarteritis nodosa of the appendix. 

Follow-Up Examination—The patient was reexamined about 10 months postoperatively. 
His fundi were normal, and the blood pressure was 130/70. The red blood cell count was 
4,500,000, with 15.3 Gm. of hemoglobin per 100 ce., and the leukocyte count 6,600, with 80 
per cent neutrophils, 16 per cent lymphocytes and 4 per cent monocytes. The urine was normal. 


COMMENT 

lhe four cases described presented the following common features: 

1. All four patients were young, healthy men. This apparent restriction to the 
male sex is, however, probably not significant since approximately 98 per cent of 
the patients in this hospital are males. In addition, other authors have described 
the same lesion in the appendix in women, as well as in the fallopian tube.** 

2. Clinically, all four patients presented recurrent symptoms of appendicitis. 
It appears obvious that these “attacks” of appendicitis were not typical since none 


of the patients were operated on during the first attack. In each case the symptoms 


13. Spiegel.° Plaut.'° Scholl.1! Fingerland.'? 
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spontaneously subsided, to recur at a later date. Nevertheless, attention was so 
strongly directed to the appendix that eventually each patient was operated on for 
“appendicitis.” None of them gave a history of allergy, hypertension, uremia or 
intestinal parasitism, nor did any show peripheral eosinophilia, except in case 2, 
in which there was an eosinophil count of 6 per cent and G. lamblia organisms were 
found in the stool. 

3 Pathologic examination of the removed appendixes revealed a similar lesion 
in each case, namely, an acute necrotizing arteritis and/or arteriolitis indistinguish- 
able from periarteritis nodosa. 

4. Follow-up study of each case revealed that the local symptoms had com- 
pletely disappeared, that there were no further recurrences and that there was no 
evidence of generalized arterial disease. 

What is the nature of the arterial lesion found in these cases? (a) Is it a 
vascular response to some other inflammatory lesion in or around the appendix? 
In none of these cases was there any evidence of inflammatory disease except in the 
involved vessels. (b) Is it a form of thromboangiitis obliterans? This concept must 
be excluded since thromboangiitis obliterans is found in large arteries with similar 
changes in associated veins. (c) Is it to be included in the general classification 
of acute nonsuppurative arteritis, as is seen occasionally in such diseases as typhoid, 
typhus, scarlet fever, diphtheria, pneumonia, bacterial endocarditis and mycotic 
diseases? In most of these acute infectious diseases the process appears to be 
initiated in the intima and is frequently followed by thrombosis. There may be a 
proliferation of subintimal connective tissue accompanied with an exudation of 
mononuclear cells throughout the vessel wall. Ash and Spitz '* have described acute 
necrotizing thromboarteritis in epidemic typhus which resembles the changes seen 
in cases of periarteritis nodosa or allergic reactions. However, with properly pre- 
pared tissue, Rickettsia may be seen in the swollen endothelial cells. These vascular 
lesions are usually widespread and are found in small arteries, arterioles and venules. 
Necrotizing thromboarteritis like that of epidemic typhus is seen in cases of Rocky 
Mountain spotted fever but is usually observed in the vessels of the scrotum. In 
cases of scrub typhus, arteritis is seen infrequently. The vascular inflammatory 
reaction is more frequently about venules than arterioles and oftenest in the heart. 
(d) Is the lesion a localized form of arteritis similar to the lesion observed in the 
temporal arteries? This lesion is a granulomatous type of reaction in which giant 
cells may be a conspicuous feature, which is different from the appendical vascular 
lesions in the cases reported here. (e¢) Is the lesion part of a generalized periarteritis 
nodosa which first manifests itself in the appendix? Although, as has been pre- 
viously stated, this sequence is common in periarteritis nodosa, yet in these four 
cases appendectomy resulted in apparent cure, since follow-up examination disclosed 
no further evidence of vascular disease. However, further follow-up examinations 
over a long period would be indicated. (f) Is the lesion a primary disease of the 
small arteries and arterioles of the appendix, an arteritis sui generis? From the 
evidence on hand, it is concluded that such is the case. To discuss whether the lesion 
should be called necrotizing arteritis or periarteritis nodosa would be wrangling 


14. Ash, J. E., and Spitz, S.: Pathology of Tropical Diseases: An Atlas, Philadelphia, 
W. B. Saunders Company, 1945. 
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over terminology, for, as Moschcowitz'® emphasized, “the relationship between 
arteriolo-necrosis and periarteritis nodosa is essentially a quantitative rather than a 
qualitative one.” There is no evidence that the lesions described here are infectious 
in nature. On the contrary, since Gruber ** first suggested in 1925 that periarteritis 
nodosa may have an allergic basis, there has been considerable experimental effort 
expended which has adequately substantiated that assumption. Metz‘? was the 
first to show typical lesions of periarteritis nodosa by sensitizing animals with 
foreign serum and streptococci. Clark and Kaplan '* demonstrated the allergic 
nature of periarteritis nodosa in human beings in two cases of serum sickness in 
which characteristic arterial lesions were found at necropsy. Rich '® confirmed this 
observation in five patients with serum sickness and in one who had received 
sulfathiazole alone. Rich and Gregory *° produced lesions in rabbits by sensitization 
with foreign serum which were “identical” with those of periarteritis nodosa. More 
recently, Ehrich,?! and Hawn ** have shown that segmental necrotizing arteritis can 
be produced in rabbits by the injection of bovine serum albumin but not by the 
globulin fraction. 

The allergic basis for the development of arterial lesions indistinguishable from 
those of periarteritis nodosa appears to be well established. Although there were 
no obvious allergic etiologic factors noted in the cases reported, the overwhelming 
association of identical vascular lesions with allergic states is inescapable. 


SUMMARY AND CONCLUSIONS 


1. Four cases of acute necrotizing arteritis of the appendix are described. 


2. Some cases of “recurrent appendicitis” are associated with a lesion resembling 


localized periarteritis nodosa. 


3. The nature of the vascular lesion is discussed. The conclusion reached is that 
the lesion is identical with that of periarteritis nodosa, that it is apparently confined 
to the appendix, although long range follow-up is clearly indicated, and that its 
development is possibly on an allergic basis. 
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HREE quarters of a century have elapsed since Czerny performed the first 

successful resection of the cervical portion of the esophagus for carcinoma *; 
however, the most notable advances in the treatment of this disease have been made 
during the past 15 years. Progress in medical science stimulated development of 
surgery of the thoracic portion of the esophagus, and this in turn led to reevalua- 
tion of the treatment of lesions of the cervical portion. The accessibility of the 
regional lymphatic vessels and the ability to sacrifice anatomic structures adjacent 
to this area fulfil the requirements of modern cancer surgery. 

The cervical portion of the esophagus is approximately 10 cm. in length, extend- 
ing from the cricoid cartilage at the level of the sixth cervical vertebra to the 
thoracic inlet at the level of the third dorsal vertebra. The intimate anatomic rela- 
tionship of the cervical portion of the gullet to the larynx and pharynx accounts for 
the frequent invasion of the latter two structures by esophageal cancer. 

A comprehensive knowledge of the lymphatic drainage is essential to the suc- 
cessful surgical treatment of cancer. One in five patients with carcinoma of the 
cervical region of the esophagus has clinical evidence of lymph node metastasis at 
the time of diagnosis. The nodal extension is usually confined to the cervical 
region, and retrograde thoracic extension seldom occurs until late in the disease. 
In our group of cases the paratracheal nodes have invariably shown metastases at 
the time of operation, although this involvement has never extended more than 3 cm. 
below the primary lesion. Carcinoma of the cervical portion of the esophagus 
usually spreads first to the paratracheal and superior deep cervical nodes. The 
inferior deep cervical nodes do not ordinarily receive lymphatic vessels directly 
from the esophagus but may show secondary metastasis by extension from the 
superior deep cervical group. We have observed massive involvement of the 
inferior deep cervical (supraclavicular) nodes in the absence of apparent clinical 
extension to the superior group. The postoperative recurrence of cancer in the 


retropharyngeal lymph nodes of one of our patients suggests that these nodes may 
receive lymphatic vessels directly from the esophagus, although this pathway is 
not described in the textbooks of anatomy (fig. 1). Adequate removal of the 
regional lymphatic vessels of the cervical region of the esophagus will therefore 
require a radical dissection of neck glands extending superiorly to the hyoid bone, 


From the Department of Surgery, Medical College of Richmond, Va. 
1. Czerny: Neue Operationen, Zentralbl. f. Chir. 4:433, 1877. 
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posterior belly of the digastric muscle and mastoid process, posteriorly to the 
anterior border of the trapezius muscle, inferiorly to the clavicle and subclavian 
vein and anteriorly to the midline. 

Carcinoma of the esophagus accounts for approximately 4 per cent of all deaths 
from malignant disease. Eighteen to 25 per cent of the tumors arise in the cervical 
portion of the gullet. Cancer of this area is three to four times as common in 
men as it is in women, although it appears a decade earlier in the latter. It seems 
pertinent to this discussion to emphasize the symptoms of this disease. Each of 
our patients manifested one or more of the symptoms described below and all were 
erroneously treated for weeks or months for various conditions prior to establish- 
ment of the correct diagnosis. 


a 5 


Sup. deep 


cervical | \ Posterior belly 


( of digastric m 
SSL Facial wm 
Sternomastoid 

m. (cut) \. 
\ 


: tN 
Spinal accessory Retropharyngeal 
nerve—— . , nodes 


Ornate ae | 


a 


laratracheal 
nodes 


a 


Fig. 1.—Regional lymphatic drainage of cervical portion of esophagus. 


There are no early symptoms of carcinoma of the cervical portion of the 
esophagus. Swelling of the neck caused by metastasis to cervical lymph nodes may 
be the first complaint. Halitosis and roughness or “sticking” in the throat on 
swallowing usually precede dysphagia. Persistent pain in the ear antedated the 
onset of dysphagia by three and 12 months respectively in two of our patients. In 
one of these patients serious consideration was given to section of the ninth cranial 
nerve for associated pain in his throat. Dysphagia is due to encroachment on the 
lumen of the esophagus by the tumor. It is usually noticed first when solids are 

2. (a) Watson, W. L., and Pool, J. L.: Cancer of the Cervical Esophagus: A Discussion 


of Treatment, Surgery 23:893, 1948. (b) Wookey, H.: Surgical Treatment of Carcinoma of 
the Pharynx and Upper Esophagus, Surg., Gynec. & Obst. 75:499, 1942. 
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swallowed and gradually increases in severity until liquids are swallowed only with 
difficulty. The onset of dysphagia is earlier with tumors located in the postcricoid 
portion of the esophagus, because here the lumen is normaily smaller than else- 
where in the cervical segment. Direct invasion of the larynx or the recurrent 
laryngeal nerve, with resultant vocal cord dysfunction, may cause hoarseness. 

The diagnosis of cancer of the cervical portion of the esophagus is relatively 
simple even in the early stages of the disease. The onset of late symptoms, dysphagia 
and hoarseness, usually provokes an investigation which readily establishes the 
diagnosis. Persistent pain in the ear, recent onset of halitosis or any unusual 
symptom associated with swallowing should arouse clinical suspicion of esophageal 
cancer. Unless the cause of these symptoms is obvious and the response to treat- 
ment adequate, further investigative measures are necessary. Fluoroscopy during 
the ingestion of thick barium sulfate paste may disclose filling defects, alteration in 
the mucosal pattern or obstructive lesions of the esophagus ; however, lesions located 
high in the cervical portion are frequently overlooked by this procedure. Direct 
visualization and biopsy of the lesion through a laryngoscope, esophageal speculum 
or esophagoscope is a simple procedure and leads to an immediate clinical and 
pathological diagnosis. During direct laryngoscopy a general survey is made of 
the larynx and the laryngopharynx. Extension of carcinoma of the esophagus into 
the pharynx or its invasion of the larynx or recurrent laryngeal nerves may be 
detected by this examination. After laryngoscopy the primary lesion is visualized 
and biopsy performed through the esophagoscope. It is well to know that early 
lesions of the postcricoid portion of the esophagus may be overlooked during 
insertion of the esophagoscope but should be detected on closer inspection as the 
instrument is withdrawn from the cricopharyngeal pinchcock. We have found it 
simpler to remove specimens of postcricoid lesions for biopsy through an esophageal 
speculum rather than through the esophagoscope. 


TREATMENT 

The treatment of cancer of the esophagus by roentgen ray and radium therapy 
has not proved satisfactory, although an apparent cure has been accomplished in 
an occasional case.** Improved methods of irradiation have left much to be desired 
even in the palliative treatment of this disease.* 

Insufficient attention has been directed to the favorable results of excisional 
therapy. Too few patients have been treated surgically to establish uniformity of 
technic and approach. It would seem that carcinoma of the cervical portion of the 
esophagus should be more amenable to excision than cancer located elsewhere in 
the gullet. Carcinoma of the thoracic portion too often shows at operation wide- 
spread lymph node metastasis and invasion of adjacent structures which cannot 
be resected. In contrast, the regicnal lymphatic vessels of the cervical region are 
accessible to excision. If the hypopharynx, larynx, thyroid gland or trachea are 
invaded by the tumor, these structures may be resected with the cervical portion 
of the esophagus. Postoperative recurrence of cancer can usually be attributed to 
failure to remove the regional lymphatic vessels or a too conservative attitude in 
preservation of the larynx or other structures. 


3. Nielsen, J.: Clinical Results with Rotation Therapy in Cancer of Esophagus: Pre- 
liminary Report Based on 174 Cases, Acta radiol. 26:361, 1945. 
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Segmental resection of the cervical portion of the esophagus, either alone or 
in combination with block excision of the pharynx, larynx, trachea and adjacent 
lymph nodes, has constituted the principal surgical method of treatment of cancer 
in this region. Esophageal continuity has been reestablished by plastic reconstruc- 
tion of a skin-lined tube. Wookey *” popularized this method of treatment in 1942, 
although Mikulicz,* von Hacker,® Eggers ® and Trotter’ had previously reported 
on patients treated in a similar manner. More recently, cancer of the cervical 
portion of the esophagus has been resected through a combined cervicothoracic 
approach, with reestablishment of alimentary continuity by tubed pedicle grafts * 
or by gastropharyngeal anastomosis.®° Our limited experience in the treatment 
of cancer of the cervical portion of the esophagus has been confined primarily to 
cases suitable for the Wookey type of operation. We believe that carcinoma of this 
area which is amenable to excision should be treated by one of the three surgical 
methods described in the following paragraphs. 

1. Block resection of the cervical portion of the esophagus, laryngopharynx, 
larynx and trachea; hemithyroidectomy ; unilateral radical dissection of the neck 
glands with removal of contralateral nodes along jugular vein; reconstruction of 
esophagus by skin-lined tube. 

Lesions of the postcricoid portion of the esophagus or any cancer of the cervical 
region which shows extension, either clinically or at operation, to the hypopharynx, 
larynx or trachea requires this type of excisional treatment. This procedure is 
also indicated for extrinsic and certain advanced cases of intrinsic cancer of the 
larynx and occasionally for primary lesions of the trachea invading the esophagus. 

The technic described by Wookey has been used by us with some modifications. 
It has been necessary to alter the skin flaps because a simultaneous unilateral 
radical dissection of neck glands has been added to the procedure. A short flap 
is elevated on the side of the lymph node dissection (fig. 2). A unilateral orthodox 
dissection of neck glands should be carried out on the side which shows nodal 
metastases. In the absence of clinical nodal extension, the regional lymph nodes 
are removed on the side which shows the predominant growth of the tumor. The 
paratracheal and accessible nodes along the internal jugular vein are removed on 
the contralateral side (fig. 3). If at a later date the contralateral side shows 
metastasis, the patient is subjected to a second radical dissection of neck glands. 
Simultaneous bilateral dissection of neck glands may be indicated in cases with 
bilateral node extension of the tumor. We have had some difficulty with sloughing 
of the skin flaps when the operation was accompanied with a unilateral dissection 

4. Mikulicz, J.: Ein Fall von Resection des carcinomatésen Oesophagus mit plastischem 
Ersatz des exciderten Stiickes, Prag. med. Wehnschr. 11:93, 1886. 

5. von Hacker, V.: Ueber Resection und Plastik am Halsabschnitt der Speiserdhre 
insbesondere beim Carcinom, Verhandl. d. deutsch. Gesellsch. f. Chir. 37:359, 1908. 

6. Eggers, C.: Carcinoma of the Upper Esophagus and Pharynx, Ann. Surg. 81:695, 1925. 

7. Trotter, cited by Pilcher, R.: Carcinoma of the Cervical Esophagus, Lancet 1:73, 1937. 

8. Bricker, E.; Burford, T. H., and Eiseman, B.: Use of Tubed Pedicle Grafts in Carcinoma 
of Upper Esophagus, J. Thoracic Surg. 18:304, 1949. 

9. Brewer, L. A., III: One-Stage Resection of Carcinoma of the Cervical Esophagus with 
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of neck glands. The possibility of compromising the blood supply to the skin 
flaps by combining bilateral dissection of neck glands with this operation would 
lead us to modify the skin flaps. We would simply omit the inferior horizontal 
skin incision and turn the V-shaped flaps to the anterior margins of the trapezius 
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Fig. 2—Skin flaps for modified Wookey operation permitting radical dissection of neck 
glands on the left. 
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Fig. 3——Block resection of the cervical portion of the esophagus, laryngopharynx, larynx 
and trachea. Hemithyroidectomy, right side. Radical dissection of neck glands on right, with 
removal of accessible nodes along left internal jugular vein. 


muscles. When cancer of the cervical portion of the esophagus is so located that 


it suggests invasion of the thyroid gland, careful appraisal is necessary in order 
to preserve some healthy thyroid tissue, its blood supply and the accompanying 
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parathyroid glands. In one of our cases parathyroid tetany developed because the 
blood supply to the healthy lobe of the thyroid gland was divided before it was 
discovered that the tumor had invaded the opposite lobe. 

Postoperative nutrition is maintained by Levin tube feedings through the 
esophageal stoma in the neck. We have abandoned the routine use of gastrostomy 
except for preoperative correction of extreme malnutrition. After a period of 
approximately six weeks the wounds are well healed and revascularization of the 
skin flaps permits reestablishment of esophageal continuity (fig. 4). Stricture of 
the esophageal stoma is prevented by periodic digital dilatation. The cervical 
portion of the esophagus is reconstructed by means of a skin-lined tube which is 
fashioned after the method of Stevenson’? (fig. 5). A large rectangular area 
devoid of skin is created by formation of the new esophagus. This surface is 
covered immediately with a split thickness skin graft. The grafts have invariably 


Fig. 4—Seven weeks after Wookey type operation with radical dissection of neck glands on 
right side; wounds healed. 


taken well, but minute fistulas have developed along the suture line of the skin 


tube. Excision of the fistulas with reapproximation of the skin edges by through 
and through wire sutures has resulted in prompt healing. Epilation doses of 
roentgen ray therapy may be necessary in males to prevent obstruction of the 
skin-lined esophagus by the growth of hair. 


There is little departure from normal in the physical appearance of the patients 
after completion of this operation (fig. 6). The cosmetic results are good and the 
swallowing function parallels that of the normal esophagus. 

Case 1—R. G., a 55 year old white woman, was admitted to the Medical College of 
Virginia Hospital on Nov. 3, 1948, with a ten week history of dysphagia and weight loss. 

The physical examination showed mild dehydration, malnutrition, bilateral ptosis of the 
eyelids and a small nodule in the right lobe of the thyroid gland. The laboratory findings were 


10. Stevenson, T. W.: Reconstruction of Esophagus by Skin-Lined Tube, Surg., Gynec. & 
Obst. 84:197, 1947. 
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essentially normal except for a total serum protein of 5.4 Gm. per 100 cc. A roentgenogram of 
the chest was normal. Fluoroscopy during the ingestion of a thick barium meal showed 
swallowing dysfunction which suggested myasthenia gravis; however, the roentgenologist’s 
impression was not confirmed by a therapeutic test with neostigmine. The basal metabolic rate 
was +5 per cent. Laryngoesophagoscopy revealed malfunction of the right vocal cord and a 


- 


Fig. 5.—Skin tube reconstruction of cervical portion of esophagus. 


v 
Fig. 6.—Appearance of patient subjected to modified Wookey operation, and skin tube 
reconstruction of cervical portion of esophagus. 


friable ulcerated lesion in the postcricoid cervical portion of the esophagus. A biopsy of this 
lesion was reported to show squamous cell carcinoma, grade 3. 

On Nov. 11, 1948, a Spivack type of gastrostomy was performed. Preparation for definitive 
surgical treatment was accomplished by means of gavages and multiple blood transfusions. On 
Nov. 22, 1948, resection of the cervical portion of the esophagus, larynx, right lobe of the 
thyroid gland, cervical portion of the trachea, right sternocleidomastoid muscle and regional 
cervical lymphatic vessels was carried out with the patient under endotracheal gas, oxygen and 
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ether anesthesia. The wound was reconstructed after the method of Wookey. The pathologist 
reported a cornifying squamous cell carcinoma, grade 3, of the postcricoid cervical portion of 
the esophagus. The muscles and connective tissue around the larynx showed tumor infiltration. 

An uncomplicated postoperative course permitted the patient’s discharge from the hospital 
four weeks after operation. A skin-lined cervical esophagus was reconstructed by the method of 
Stevenson. Subsequently, two minor plastic procedures were required to obliterate minute 
fistulas which developed at the superior and inferior ends of the suture line. At the time of her 
discharge from the hospital on April 22, 1949, the wounds had entirely healed and the patient 
was able to take a general diet. 

On June 28, 1949, she was readmitted to the hospital for a period of one week for the 
purpose of closing the gastrostomy. At this time she was able to tolerate a general diet and 
experienced no difficulty in swallowing even a large bolus of food. A barium swallow revealed 
only slight narrowing of the new cervical portion of the esophagus. There is no evidence of 
recurrence of the carcinoma 17 months after cervical esophagectomy. 


Comment: This case was an example of relatively early carcinoma of the 


postcricoid region of the esophagus without clinical or pathologic evidence of 
regional lymph node metastases and apparently cured by radical surgical 
intervention. 


Case 2.—C. M., a 65 year old white man, was admitted to the Medical College of Virginia 
Hospital on March 3, 1949, with a history of pain in the left ear, left jaw and left side of his 
neck for a period of 12 months. Six months prior to his hospitalization, serious consideration 
was given to section of the ninth nerve for glossopharyngeal neuralgia. He had noticed swelling 
in the left side of his neck for a period of three weeks but had never suffered from dysphagia 
or hoarseness. In 1939 he was hospitalized for coronary thrombosis, and his activity was 
limited for a period of six months. Subsequent to this, he had been able to carry on his usual 
occupation as a clerk. 

The physical examination revealed an obese man with a firm round mass 3 cm. in diameter 
situated in the posterior triangle of the left side of the neck. The laboratory studies, including 
chemical examination of the blood, gave normal results. 

The electrocardiogram was normal, as were roentgenograms of the chest and the cervical 
region of the spine. Fluoroscopy following ingestion of thick barium sulfate mixture revealed no 
abnormalities of the esophagus. Direct laryngoscopy and bronchoscopy revealed no disease of 
the pharynx, larynx or tracheobronchial tree. Esophagoscopy showed an ulcerated lesion on the 
anterior wall of the postcricoid region of the esophagus. Biopsy of this lesion established a 
pathologic diagnosis of papillary squamous cell carcinoma, grade 3, of the cervical portion of 
the esophagus. 

On March 13, 1949, a Wookey type of operation was carried out, accompanied with simul- 
taneous radical dissection of neck glands on the left. The pathologist reported the lesion to be 
squamous cell carcinoma of the esophagus infiltrating the skeletal muscles and lymph nodes of 
the left side of the neck. There was no involvement of the cricoid cartilage or lymph nodes 
from the right side. 

The postoperative course was satisfactory, and the wound healed by primary intention 
without sloughing of the skin flaps. Nutrition was maintained by tube feeding through the 
cervical esophageal stoma. On May 9, 1949, seven weeks after the initial operation, the cervical 
portion of the esophagus was reconstructed by means of a skin-lined tube. Small fistulous tracts 
developed superiorly and inferiorly along the suture line of the skin tube. Three months after 
the cervical esophagectomy, it was obvious that the patient had a recurrence of the carcinoma 
superiorly at the site of amputation of the sternocleidomastoid muscle and beneath the skin-lined 
tube. Deep roentgen ray therapy was instituted, and a total dosage of 3,000 roentgen units was 
administered to the left side of the neck. The recurrence of carcinoma precluded further attempts 
0 complete restitution of pharyngoesophageal continuity, and he was discharged from the 
hospital on July 19, 1949, in good general condition. 

Tve tronths after his discharge from the hospital he died with a large fungating lesion 
1 posterior to the lobe of the left ear, and a similar lesion involved the partially 
reco .structed esophagus. One month prior to his death, roentgen examination of the chest 
revealed no apparent mediastinal or pulmonary metastasis. A postmortem examination was not 
permitted. 
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Comment: The local recurrence of the cancer in the absence of its extension 
beyond the cervical region indicates that technical errors may have contributed to 
a surgical failure. Unavoidable seeding of the wound with cancer cells or incomplete 
removal of the lymphatic vessels situated beneath the origin of the left sterno- 
cleidomastoid muscle was the probable cause of the local recurrence. 


Case 3.—H. T., a 53 year old white man, had a 10 month history of dysphagia at the time 
of his admission to the hospital. He complained of constant pain in the right ear, which had 
been present for three months. During this time treatment had been directed to apparent 
sinusitis. Since the onset of the present illness, he had lost 10 pounds (4.5 Kg.) in weight. 

The physical examination revealed no positive findings other than a poor state of nutrition. 
A thorough laboratory survey revealed no abnormalities except for a hemoglobin content of 
11.3 Gm. per 100 cc. Fluoroscopy during the ingestion of thick barium sulfate paste showed a 
defect in the cervical portion of the esophagus at the level of the sixth and seventh cervical 
vertebrae. A laryngoscopic examination revealed paralysis of the right vocal cord. An ulcerated 
lesion was observed in the postcricoid region of the esophagus during esophagoscopy. Biopsy of 
a specimen from this lesion proved it to be an epidermoid carcinoma of the esophagus. 

On Feb. 2, 1949, a modified Wookey operation was carried out with the patient under 
endotracheal gas, oxygen and ether anesthesia. Extensive invasion of both lobes of the thyroid 
gland was present, and it was necessary to sacrifice the entire gland except for a small portion 
of the inferior pole on the left. Two parathyroid glands were left attached to the capsule of the 
inferior pole, but it was feared that the blood supply to this region had been damaged during 
mobilization of the left lobe. The surgical specimen showed epidermoid carcinoma of the 
esophagus invading the thyroid gland, trachea and perilaryngeal tissue. The lymph nodes 
revealed no evidence of metastasis. Eighteen hours after operation evidence of tetany developed, 
which was ascribed to parathyroid deficiency. The early symptoms were controlled by intra- 
venous administration of calcium gluconate and esophageal administration of vitamin D con- 
centrate. A parathyroid-like hormone (AT 10) was administered daily until the patient’s death. 
This relieved him of all symptoms of tetany, and the blood calcium and phosphorus were 
maintained at approximately normal values. The wound healed by primary intention. 

On March 16, 1949, at the time of reconstruction of the cervical portion of the esophagus by 
a skin-lined tube, a 2 by 1 cm. mass was observed to be present high in the pharynx posterior 
to the mucosa. This mass was excised, and examination revealed metastasis of the carcinoma 
to a lymph node. After partial healing of the reconstructed skin-lined tube, high voltage 
roentgen ray therapy was instituted and a total dosage of 3,900 units was administered to the 
retropharyngeal area and the neck. Massive retropharyngeal nodal involvement was obvious 
six weeks later, at which time agonizing pain developed in the cervical region. The nodes 
ulcerated through the mucosa of the oropharynx, and on Oct. 3, 1949, the patient was subjected 
to a prefrontal lobotomy for the control of pain. At the time of his death, on November 18, 
there was no metastasis to the cervical region lymph nodes and no extension to the thorax. 


Comment: When esophageal cancer invades the thyroid gland, the need for 
extensive mobilization or resection of this structure may damage the parathyroid 
glands and lead to postoperative tetany. Recurrence of carcinoma in the relatively 
inaccessible retropharyngeal lymph nodes was responsible for the surgical failure 
in this case. 


2. Segmental resection of cervical portion of esophagus and regional lymphatic 


vessels ; reconstruction of esophagus by skin-lined tube. 

This is a more conservative method for treatment of carcinoma of the cervical 
portion of the esophagus; however, its application must be restricted to early 
lesions. Extension of the tumor beyond the wall of the esophagus has rightfully 
led to infrequent use of this procedure. The technic of this operation is adequately 
described by Watson and Pool.** Cervical lymph node metastasis would indicate 
the need for simultaneous dissection of neck glands. Reconstruction of the esophagus 
is accomplished by formation of a skin-lined tube (fig. 5). 
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3. Cervicothoracic resection of the esophagus with pharyngogastric or cervical 
esophagogastric anastomosis. 

Cancer of the cervical portion of the esophagus located at the level of the supra- 
sternal notch may not be amenable to excision by the two previously described 
operations. It may be impossible to establish a stoma after amputating the 
esophagus a safe distance below the tumor. Resection of these low lying tumors 
of the cervical portion of the esophagus leaves a short proximal stump which is 
not adaptable to the multistage Torek ™ operation. Garlock '* and Sweet '* estab- 
lished the feasibility of resecting the thoracic region of the esophagus with cervical 
esophagogastric anastomosis in the treatment of supra-aortic cancer of the gullet. 
Subsequently, others have applied this principle to cancer of the cervical portion 
of the esophagus, and the stomach has been anastomosed to the pharynx. Although 
we have not had an occasion to treat cancer of the esophagus at the thoracic inlet 
by this method, we have successfully applied the principle in a case of multiple 
leiomyomas of the esophagus. 

The treatment of cancer of the cervical portion of the esophagus by a one stage 
operation with immediate restoration of alimentary continuity has met with 
justifiable enthusiasm. The magnitude of the procedure will very likely preclude 
performance of a simultaneous dissection of neck glands, although further experi- 
ence may establish the advisability of removing the regional lymphatic vessels at 
a later date. If the regional lymph nodes are not simultaneously removed at the 
time of cervical esophagectomy and pharyngogastric or esophagogastric anastomosis, 
the operation might well lead to dissemination of the cancer. This danger of 
disseminating cancer would lead us to apply this method only to lesions of the 
cervical portion of the esophagus located at the thoracic inlet. 


SUMMARY 

The symptoms of carcinoma of the cervical portion of the esophagus have been 
emphasized. Failure to recognize these symptoms has led to a delay in diagnosis, 
and surgical treatment has been rarely instituted when the disease was confined 
to the esophagus. 

The accessibility of the regional lymph nodes and the ability to sacrifice 
anatomic structures adjacent to the cervical portion of the esophagus render cancer 
of this region more amenable to excisional therapy than that located elsewhere in 
the gullet. 

There is need for uniformity of technic and approach in the treatment of 
carcinoma of this area. Three methods of surgical treatment have been described. 


Emphasis has been placed on the necessity for block excision of the esophagus and 


adjacent anatomic structures and for a radical dissection of neck glands. 

The causes of surgical failures have been illustrated by case reports. 

11. Torek, F.: Carcinoma of the Larynx, Pharynx, Trachea and Esophagus, Ann. Surg. 
84:889, 1926. 

12. Garlock, J. H.: Resection of Thoracic Esophagus for Carcinoma Located Above Arch 
of the Aorta: Cervical Esophagogastrostomy, Surgery 24:1, 1948. 

13. Sweet, R.: Carcinoma of the Superior Mediastinal Segment of the Esophagus, Surgery 


24:929, 1948. 








COEXISTENT CECAL CANCER AND APPENDICULAR ABSCESS 


HELGE HELLSTEN, M.D. 
AND 
SVEN RAMSTROM, M.D. 
GOTEBORG, SWEDEN 


Py cnges of the cecum is not a common disease. Cattell,’ for instance, perused 
the records of 335 cases of cancer of the colon and found only 21 (6.3 per 
cent) in which the disease was localized in the cecum. Its symptomatology is 
essentially the same as that of cancer of other parts of the colon, except that intestinal 
obstruction and perforation with peritonitis are unusual symptoms (Hendelberg ”). 


PREVIOUS OBSERVATIONS 

From the literature available, it seems as if cecal cancer expressing itself initially 
by symptoms of an abscess in the region of the appendix is unusual. In a compre- 
hensive review of cancer of the cecum and the right side of the colon treated at his 
clinic in Boston, Lahey * did not touch on this problem; neither did Mayo and 
Lovelace * in their study of 885 patients treated at the Mayo Clinic for cancer in this 
part of the intestine. 

It is not always apparent from the case histories reported in the literature 
whether appendicitis had caused an abscess or whether the abscess had been caused 
by perforation of the cancer or ulceration of the latter with infection and lymphatic 
spread. McLaughlin ® described a case in which a 23 year old man was operated 
on for an appendicular abscess. Palpation revealed a swollen appendix. However, 
on account of the difficult retrocecal position of the appendix and the ugly inflam- 
mation around it the operator did not perform appendectomy but contented himself 
with drainage of the abscess. Reoperation because of persistent resistance and 
suppuration revealed a tumor in the cecum, and as microscopic examination showed 
the growth to be cancer, the patient was operated on again, this time radically. 
Ileocolic resection and ileotransverse colostomy were carried out, and the patient 
recovered. The appendix was not found in the operation specimen, and McLaughlin 
therefore felt justified in concluding that the cancer was accompanied with appendi- 
citis but that the appendix had been completely necrotized in the abscess. Cook ° 
described a similar case. A 38 year old woman was operated on and an appendicular 
abscess drained. On account of persistent swelling and pain the patient was again 


From the Surgical Clinic II, Sahlgren’s Hospital (Chief, A. Westerborn, M.D.). 
1. Cattell, R. B.: Surgery 14:378, 1943. 

2. Hendelberg, T.: Acta chir. Scandinay. 92:339, 1945. 

3. Lahey, F. H.: Am. J. Surg. 46:3, 1939, 

4. Mayo, C. W., and Lovelace, W. R., Jr.: Surg., Gynec. & Obst. 72:698, 1941. 
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subjected to operation, which now disclosed cancer of the cecum. The growth was 
removed radically. The appendix was not to be found in the operation specimen. 
Cook explained this absence in the same manner as did McLaughlin in his case. 
Parker and Rosenthal * described a 44 year old man with cancer of the cecum that 
had been the direct cause of acute appendicitis. The abscess in the right iliac fossa 
was first drained. Some time later there occurred acute intestinal obstruction, which 


in spite of decompressive ileostomy led to death. Autopsy revealed a retrocecal, 


gangrenous appendix and cecal cancer localized to the base of the appendix. 
Seegers * has published 3 cases of cancer of the cecum with initial symptoms of an 
abscess in the right iliac fossa, but he does not describe the appearance of the 
appendix, nor does he say whether, or to what extent, the appendix was involved 


9 


in any of these cases. Speese and Bothe® described two cases of cecal cancer 
presenting the same clinical picture ; in one of them there was coexistent appendicitis, 
while in the other the appendix was normal. Three cases of cecal cancer with an 
initial clinical picture of an abscess in the region of the appendix have been reported 
by Morton.'® In one of these three patients there was coexistent appendicitis, in 
another the appendix was normal, but in the remaining case he could not find the 
appendix and concluded that it had been destroyed by the abscess. 

As mentioned in the beginning of this paper, the coexistence of cecal cancer and 
appendicitis seems to be unusual. In 1946 McLaughlin was able to trace only 11 
cases in the literature (12 with his own). A perusal of the literature by us did not 
reveal any cases beyond these 12. 


PRESENT OBSERVATIONS 


During an 11 year period (Jan. 1, 1939, to Jan. 1, 1950) 440 patients with 
cancer of the colon and rectum have been cared for at the Surgical Clinic II, 
Sahlgren’s Hospital; in 28 (6.4 per cent) of these cases the condition was localized 
in the cecum. In no fewer than seven was the initial picture that of an abscess 
in the right iliac fossa, and in four the abscess had probably developed from a 
coexistent appendicitis. 

REPORT OF CASES 

Case 1.—A 54 year old man had been treated for a long time at a medical department for 
hemorrhagic colitis. Roentgen examination had shown only colitis, and a filling of the appendix 
was not obtained. Four months after this examination the patient fell ill with chilliness and 
abdominal pain in the right lower quadrant. He was admitted to hospital two days later. 
On admission there was a tender swelling over McBurney’s point. A roentgenogram suggested 
inflammation of the cecum and revealed no definite evidence of a tumor. The case was diagnosed 
as appendicular abscess, and the patient was submitted to laparotomy, which disclosed a grape- 
fruit-sized tumor in the pole of the cecum. Medial to the tumor was an abscess with foul- 
smelling pus around an enlarged, inflamed appendix, which was renoved. A biopsy specimen 
was taken from the tumor, drainage was instituted and the abdomen closed. Microscopic study 
revealed cancer, but radical operation was delayed six weeks on account of a profusely exudating 
fecal fistula and high fluctuating temperature. Lleocolic resection with excision of the fistula 
and ileotransverse colostomy were then performed. The postoperative course was uneventful, 
but the patient died later at home from pulmonary metastasis. 


. Parker, G. E., and Rosenthal, D. B.: Lancet 2:1089, 1933. 

. Seegers, W.: Zentralbl. f. Chir. 65:744, 1938. 

. Speese, J., and Bothe, F. A.: S. Clin. North America 8:917, 1938, cited by McLaughlin.® 
Morton, C. A.: Bristol Med.-Chir. J. 39:82, 1922. 
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Case 2.—Acute pain suddenly developed in the lower part of the abdomen in an 81 year 
old man after slight symptoms. On his admission the next day his general condition was poor, 
and there were extreme tenderness and muscular resistance over McBurney’s point. Laparotomy 
was performed and drainage instituted. The exploratory incision revealed an abscess lateral to 
the cecum, but the appendix could be neither palpated nor seen. On account of the advanced 
age of the patient, later appendectomy was not considered advisable, especially as he soon 
recovered and as the purulent discharge ceased a few days after the operation. Three months 
later he was readmitted to the hospital, this time on account of acute intestinal obstruction, 
but his poor condition contraindicated surgical intervention and he died a few hours later. 
Autopsy revealed a cecal cancer around the base of a finger-thick phlegmonous appendix. 

Case 3.—The patient was a 62 year old man with symptoms suggestive of appendicitis. 
On his admission to the hospital, 24 hours after the onset of symptoms, there were tenderness 
over McBurney’s point and slight muscular resistance. Appendicitis was assumed to be present, 
and the patient was subjected to operation, which revealed an inflamed region lateral to the 
cecum which was thought to be an appendicular abscess. In an endeavor to prevent the risk 
of the infection spreading to the free abdominal cavity (for the incision was such that the 
small intestine lay within the operation field) the abscess was treated only with drainage. The 
postoperative course, during which a moderate amount of purulent discharge was withdrawn, was 
uneventful. Six months later the patient was readmitted, this time for abdominal pain which 
was diffuse but not of an alarming nature. The incision made for the purpose of appendectomy 
now revealed green foul-smelling fluid, lateral to the cecum. The entire cecal pole had developed 
into a fist-sized tumor. As it was feared that the excision of an adequate biopsy specimen might 
cause a fecal fistula, the operator confined the excision to the surface of the tumor only. The 
appendix was not found, and the abdomen was closed, with drainage. Biopsy showed nonspecific 
inflammation. In view of the nature of the biopsy specimen, the microscopic diagnosis was not 
thought to be of much value. Later roentgenographic examination strongly suggested a cecal 
cancer. Five weeks after the operation suppuration from the wound ceased, and _ ileocolic 
resection and ileotransverse colostomy were performed. The operation specimen showed 
a large cecal cancer around the base of the appendix, lateral to which was an abscess cavity. 
The appendix was not found and had presumably undergone total destruction. The postoperative 
course was uncomplicated. 

Case 4.—A 74 year old man submitted to laparotomy two years previously at another 
hospital for what was believed to be an appendicular abscess. Roentgenographic study on that 
occasion did not reveal whether the changes were due to inflammation or to a tumor. The 
patient had been advised to return one month later for appendectomy, but he ignored the request. 
He was now admitted on account of symptoms suggestive of appendicular abscess, and a fist- 
sized abscess lateral to the cecum was drained. The appendix could not be seen or palpated. 
On account of persistent suppuration, fever and pain, a new incision was made two months 
after the first operation. The previous incision was reopened, and a large abscess cavity was 
seen. At the site of the appendix the wall of the cecum was friable. No appendix could be seen. 
Microscopic examination of frozen sections revealed mucous cancer. Ileocolic resection and 
ileotransverse colostomy were performed. The operation specimen revealed friable cancer at 
the site of the base of the appendix. No appendix was found; it had presumably been 
dissolved by gangrene. The postoperative course was uneventful, but 18 months later there 
was a local recurrence in the incision scar. 


In these four cases the abscess had probably resulted from appendicitis with 
coexistent cecal cancer. It is difficult to say whether this coincidence in our cases 
was due to chance or whether there is some causal relationship between the two 


diseases. Appendicitis is a common disease, and the possibility of a coexistence 
of the two conditions cannot be excluded, but the cases in question were observed 
in patients of advanced age, when appendicitis is rather unusual. It therefore seems 
probable that the diseases are in some respect interrelated. Two possibilities of such 
causal relationship sound plausible. The cecal cancer may constrict the base of the 
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appendix, with resultant secretory retention and subsequent appendicitis or at an 
ulcerative lesion of the tumor with infection this may spread by continuity or by way 
of the lymphatic vessels and thereby cause appendicitis. 


The pathogenesis of the four cases reported above cannot be inferred with cer- 
tainty from the operation specimens, and it would only be of theoretic interest. The 
most important fact to be borne in mind in the treatment of an abscess in the region 
of the appendix, especially in elderly patients, is the possibility of its being secondary 
to cecal cancer. In other words, a gangrenous appendix is not always sufficient to 
explain an abscess in this region. 

When treating young patients for an abscess in the region of the appendix by 
drainage only, most surgeons advise the patients to undergo appendectomy on a later 
occasion. This will show the presence or absence of coexistent cancer. However, 
in the treatment of elderly patients, it is debatable whether reoperation is always 
advisable, unless definitely indicated. If, as in many or perhaps most cases, malig- 
nant infiltration of the cecum cannot be excluded at operation, roentgenography 
should be resorted to. Careful roentgenographic examination of the colon will 
generally reveal cecal cancer if it is present. In many cases, however, it is not 
possible to decide whether deformation of the cecum is due to an inflammatory 
process or to a tumor in this region. 

If the diagnosis of a malignant process cannot be excluded by roentgen examina- 
tion, the patient should again be subjected to laparotomy unless it is contraindicated 
by his general condition. However, even after a wide opening of the suspected 
region, it may sometimes be difficult, or even impossible, macroscopically to decide 
whether the lesion is a tumor or an inflammatory process. Microscopic study of 
frozen sections can, however, generally decide the question. 

3efore the laparotomy is performed again the patient should be prepared for 
a possible ileocolic resection. If the general condition of the patient is not good, the 
operation should be carried out in two stages, the first stage being limited to 
ileotransverse colostomy. 

The cecum, especially in obese patients, may be approached with advantage by 
a right transverse incision on a level with the umbilicus, the incision being carried 
through the right rectus muscle and the oblique abdominal musculature. This 
incision provides a better approach than the pararectal incision and also has the 
advantage that blockage of the innervation of the rectal muscle, with resultant 
atrophy and tendency to herniation, is avoided. However, for patients who are good 
risks a one stage procedure is preferable. In some instances, especially in poor risk 
patients or in the presence of an ugly inflammation in the abdominal cavity, it may 
sometimes be advisable to extirpate the tumor first, invaginate the colon and 
exteriorize the distal end of the ileum. The anastomosis is best performed retro- 
peristaltically, side to side. After division of the ileum and the transverse colon it is 
easy to invaginate the stumps of the intestines and cover the outermost row of 
sutures by common invagination of the two intestinal stumps. 

During the 11 year period three other patients with cecal cancer were treated 
in whom the initial symptoms were those of an abscess in the right iliac fossa; in 
these cases no coexistent appendicitis could be demonstrated. 

Case 5.—A 78 year old woman had suffered from obstipation for the past three months and 
increasing abdominal pain in the right lower quadrant for 24 hours. On her admission to the 
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hospital she was in a bad condition, with meteorism and poor circulation. A resistant area 
was palpated in the region of the cecum. The patient’s condition contraindicated surgical 
intervention and roentgen examination. She died with the picture of peritonitis. Autopsy 
revealed a large cecal cancer, lateral to which was an abscess cavity with a finger thick perfora- 
tion from the cecum. The appendix could not be found; it had probably been dissolved by 
the abscess. The perforation was not at the site of the base of the appendix; it was farther up. 
The tumor and the abscess were both so large and the cecum so changed that it was not possible 
to say whether appendicitis was coexistent or not. 

Case 6.—A 45 year old woman was admitted to the hospital for chilliness and intensive 
abdominal pain in the right lower quadrant. She was operated on 12 hours later for muscular 
resistance, which was thought to be caused by an abscess in the right iliac fossa. However, 
operation revealed no pus but only a large amount of infiltrate and pronounced inflammatory 
changes in the cecal region. The lesion was drained. On account of persistent swelling, fever 
and pain, the patient was reoperated on two months later, when a normal appendix was 
observed medially. The cecum, which had been completely involved in a large tumor with wide- 
spread inflammatory changes, was adherent to the lateral abdominal wall, where there was a 
pus-filled abscess cavity. 

Microscopic examination of frozen sections of the growth showed the characteristics of 
adenocarcinoma. On account of the poor general condition of the patient and the ugly inflam- 
mation in the operative field, the operator contented himself with removal of the cecum and 
the tumor, invagination of the colon and exteriorization of the distal end of the ileum. Four 
weeks later ileotransverse colostomy was performed, but the patient died two days after the 
operation as a result of circulatory insufficiency. Examination of the specimen removed at 
operation showed that the entire cecum had undergone destruction by a large, deeply ulcerating 
and strongly inflamed cancer. No definite perforation was discernible. 

Case 7—A 74 year old woman had a two day history of symptoms typical of appendicitis. 
At operation, carried out immediately after her admission to the hospital, a large abscess in the 
right iliac fossa was drained. On palpation in the abscess cavity only the abscess membrane 
could be felt. Two weeks later, after suppuration had ceased, roentgen examination of the 
colon showed a lateral deformation of the cecum, but it could not be decided whether the 
deformation was due to an inflammatory process or to a tumor. Three and a half months later 
pains again developed in the right lower quadrant, besides which there were signs of subacute 
intestinal obstruction. Despite the obesity and the advanced age of the patient, laparotomy 
was again decided on. Operation revealed a large cecal cancer, and the peritoneum, as far as 
could be seen, was studded with metastases. The lower part of the ileum was freed from 
constricting adhesions. The metastases rendered a radical operation impossible. The appendix 
could not be found, but a small abscess in this region was drained. The postoperative course was 
favorable, and the patient was discharged two weeks later. Biopsy of the tumor showed the 
characteristics of adenocarcinoma. It is uncertain whether appendicitis was coexistent or not. 


The difficulty in excluding the diagnosis of cecal cancer in patients with an 


abscess in the region of the cecum will be obvious from the following case, in which 
the true nature of the lesion was not revealed before a second laparotomy. 


Case 8.—A 64 year old woman was admitted to the hospital after abdominal pain in the 
right lower quadrant and chilliness for two days. A fist-sized tender swelling was palpated in 
the right iliac fossa. Operation revealed an abscess lateral to the cecal pole where the wall of 
the latter was markedly thickened and indurated. The appendix could not be found in the 
strongly inflamed region, and the operator had to content himself with drainage. Two weeks 
later, when suppuration had ceased, roentgenographic study of the colon revealed a deformation 
of the lateral contour of the cecum, but it could not be said whether the deformation was due to 
an inflammatory process or to a tumor. The patient was then subjected to laparotomy again, 
and a shrunken and obliterated appendix was removed. The cecum was surrounded by adher- 
ences, but no signs of infiltration could be seen in its wall. 
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SUMMARY 


An abscess in the right iliac fossa may be a symptom of cecal cancer. It may 
have resulted from appendicitis, which in turn may be directiy due to cecal cancer, 
or it may be due to perforation of the growth or to infectious spread of the cancer. 

Judging from the literature, these problems have received only little attention, 
and only 12 cases of cecal cancer with attendant appendicitis have been previously 
described. 


Seven personally observed cases of cecal cancer with initial symptoms of an 


abscess in the right iliac fossa are described. All the patients were elderly, four 
being over 70 years, two over 50 and one over 45. In four of the cases the abscess 
had probably developed from concurrent appendicitis. 

In elderly patients whose general condition is not good it is sometimes undesir- 
able, after drainage of the abscess in the appendix region, to perform a second 
operation. If a malignant growth of the cecum cannot be excluded at the operation 
in such cases the colon should be examined roentgenologically. In case of doubt 
laparotomy should be performed again. Microscopic examination of frozen sections 
is often useful, because it is sometimes impossible to decide with the naked eye 
whether the lesion is an inflammation or a tumor. 

When cancer is present, ileocolic resection and ileotransverse colostomy in a 
one stage operation is the best procedure. 
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TREPTOMYCIN, when given by mouth, produces a rapid reduction of the 

bacterial flora of the colon. However, this effect is only temporary in most 
cases, and streptomycin-resistant strains of bacteria rapidly repopulate the bowel. 
Because of this rapid development of resistant strains of bacteria, Lockwood * 
recommends that streptomycin should not be used for preoperative preparation of 
the bowel 

Recent observations by Mast and Harrison * and by Wooldridge * indicate that 
glucuronolactone may aid streptomycin in producing and maintaining low bacterial 
counts in the intestinal tract. Glucuronolactone is an inner anhydride of glucuronic 
acid and forms on dehydration of the latter. Wooldridge and Mast * demonstrated 
that this substance has certain antibacterial properties in vitro. Glucuronolactone 
in concentrations of 0.5 to 2.0 per cent was found to inhibit the growth of Escherichia 
coli. When glucuronolactone and streptomycin are combined in the test tube, the 
antibacterial effect against the test organisms is only slightly greater than when 
streptomycin is used alone. On the other hand, clinical tests indicate that in the 
human gastrointestinal tract the combined action of these two drugs is much greater 
than the action of streptomycin alone. Pulaski ® gave 2 Gm. of glucuronolactone and 
0.5 Gm. of streptomycin four times a day to eight normal subjects and obtained sup- 
pression of the coliform bacteria for periods of approximately 16 days. The micrococci 
were reduced somewhat in all subjects and completely but temporarily eliminated in 


four. Clostridia were unaffected. Factors existing in the human gastrointestinal 
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tract which are responsible for the differences in results between in vivo and in vitro 
studies are as yet undetermined. 

The purpose of this paper is to report additional information concerning the 
action of glucuronolactone and streptomycin on bacteria in the colon. 


METHOD OF STUDY 

A total of 20 patients were given 2 Gm. of glucuronolactone and 0.5 Gm. of 
streptomycin four times a day for periods ranging from five to 30 days. The two 
drugs were given combined in tablet form.® Daily specimens of the stool were 
collected, and determinations were made of the number of bacteria of the coliform, 
streptococcic and clostridial groups per gram of wet stool. In order to gain infor- 
mation about the normal daily variations in counts, three to seven specimens were 
obtained prior to medication. Thirteen of the patients had no known gastrointestinal 
disease ; six had ulcerative colitis, and one had carcinoma of the colon. 


BACTERIOLOGIC TECHNIC 


The contamination of stool specimens, which occurs when they are collected in 
waxed paper containers, has been found to have an insignificant effect on the 
counts of bacteria; therefore, sterile containers are not used. One gram of fresh 
wet stool is weighed into a sterile heavy glass test tube, and 9 cc. of sterile distilled 
water is added. The test tubes are fitted with sterile rubber stoppers and shaken 
horizontally in a Kahn shaker for 15 minutes. The rubber stoppers are sterilized by 
keeping them in 70 per cent alcohol for 24 hours, the alcohol being burned from the 
individual stopper prior to use. To test this method of sterilization, numerous 
cultures were made from the stoppers, and in no instance did bacteria grow on the 
types of mediums used in this experiment. 

Serial dilutions of emulsified stool, ranging from 1:10 to 1: 100,000,000, are 
made with sterile distilled water. An inoculum of 0.1 cc. is used; thus 100 is the 
smallest number of organisms that can be counted. The inoculum is streaked evenly 
over the surface of a plated medium which is partially dehydrated so that it absorbs 
the water in the inoculum within one or two minutes. This method of inoculation 
gives well isolated colonies, and counts are made on the plate which has the largest 
number of colonies that can be conveniently counted. Comparison of the streak 
method with the pour plate method reveals no significant difference in accuracy. 
The streak method is used because it is more convenient. 


The types of mediums used in this experiment are as follows: (1) eosin- 


methylene blue agar for the coliform-aerogenes group ; (2) Chapman’s Streptococcus, 
mitis and S. salivarius agar * for the enteric streptococci ; (3) modified Wilson Blair 
medium (Lockwood *) for the clostridia. 


On the modified Wilson Blair medium, clostridia appear as black colonies. 
This medium with additional changes is prepared as follows: Approximately 5 cc. 
of blood agar base medium, made to contain a 2 per cent concentration of agar, 
is melted in a test tube and then cooled to about 50 C. Ferric chloride (one drop 
of an 8 per cent solution), sodium sulfite (0.5 cc. of a 20 per cent solution) and 


6. Supplied through the courtesy of Commercial Solvents Corporation. 


7. Chapman, G. H.: The Isolation and Testing of Fecal Streptococci, Am. J. Digest. Dis 
13:105 (April) 1946. 
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the 0.1 cc. of inoculum are added. The test tube is then rotated on a nearly horizontal 
plane under a stream of cold water so that the agar will harden and adhere to the 
sides of the tube. The slight increase in concentration of agar recommended above 
enables the medium to adhere firmly to the test tube in a thin layer which gives 
little superimposition of colonies. The cotton plug is trimmed and pushed part way 
into the tube. Anaerobic conditions are obtained by placing a piece of phosphorus 
2 or 3 mm. in diameter on the depressed cotton plug and then closing the end of the 
tube with a rubber stopper. The tubes are inverted and incubated for 48 hours. 
The coliform and Streptococcus counts are made after 24 hours’ incubation. 

In rare instances gram-negative rods grew on the mitis-salivarius agar. There- 
fore, before counts were made, representatives of all colony types were checked by 
doing Gram stains. No attempt was made to differentiate in every case between the 
coliform and aerogenes groups. A streptomycin-resistant form of the aerogenes 
group replaced the coliform organisms in some instances during treatment. 


Patients 


Coliform 
Streptococci 
Clostridia 


Coliform and 
Streptococci 


Coliform 
Streptococci 
Clostridia 





The horizontal bars on this graph represent the percentage of a series of 20 patients in 
which the bacteria, listed on the left side of the graph, were suppressed, either alone or together, 
below 100 bacteria per gram of wet stool for more than four days during the administration of 
glucuronolactone and streptomycin tablets. 


RESULTS 
A reduction of bacteria to less than 100 per gram of wet stool for four or more 
days occurred as follows: 


(1) Coliform organisms—40 per cent of the patients 
(2) Streptococci—65 per cent of the patients 
(3) Clostridia—90 per cent of the patients 


The coliform organisms and streptococci were reduced together in 30 per cent 
of the patients, and all three groups of bacteria were reduced together in 20 per 
cent. These results are shown graphically in the accompanying chart. A maximum 
reduction of the coliform organisms and streptococci occurred within two to five 
days after treatment was begun. A maximum reduction of the clostridia required a 
slightly longer time. In practically all instances in which the counts did not stay 
below 100 bacteria per gram of stool during the full time of treatment, they returned 
to normal or higher than normal values within 24 to 96 hours after the initial drop. 
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Sensitivity tests, done on the coliform organisms and streptococci which reappeared 
in the stool during therapy, demonstrated a uniform increase to over 5,000 units 
per cubic centimeter in the concentration of streptomycin required to inhibit growth. 
Sensitivity tests, done in a few cases on coliform bacteria and streptococci returning 
in the stools after the discontinuation of treatment, demonstrated an increase in 
the concentration of streptomycin required to inhibit growth from approximately 
1 unit. per cubic centimeter before treatment to 50 units after treatment. 

A presentation of the average normal pretreatment counts with their variations 
will give some idea of the magnitude of the effect of these drugs on the enteric 
bacteria. Daily counts on the same patient varied to the extent that the highest count 
rarely exceeded a value equal to 10 times the lowest count. However, from patient 
to pat.ent, the average normal counts varied widely. The coliform organisms varied 
from 8,000,000 to 1,000,000,000, the enteric streptococci from 10,000 to 10,000,000 
and the clostridia from 1,000 to 100,000. The one exception to this ratio (coliform 
> streptococci > clostridia) occurred in a patient with pernicious anemia. In this 
instance the clostridia were consistently in the majority, with normal daily counts 
ranging between one and five billion. When glucuronolactone and streptomycin 
were given to this patient, the coliform organisms and streptococci remained 
unchanged, but the clostridia counts were reduced to less than 100 bacteria per 
gram of stool for 10 days. The clostridia counts returned to pretreatment levels by 
the third day after treatment was discontinued. Conditions associated with achlor- 
hydria, such as pernicious anemia, have been reported by other observers to have 
an increase in the number of enteric bacteria, particularly the Clostridium welchii, 
E. coli and streptococci (Bockus *). 

The relation of systemic disease to the reduction of enteric bacteria during drug 
administration is shown in table 1. The patients are grouped according to similarity 
of bacterial response. A prolonged reduction in numbers of one or more of the 
three types of bacteria occurred in every patient. However, neither the coliform 
organisms nor the streptococci were reduced alone in any patient. 

The patients with ulcerative colitis demonstrated no consistent clinical improve- 
ment in relation to the absence of one or. more types of bacteria from the stool. 
The improvement shown by certain persons in this group may have been due to 
spontaneous remissions. 


CONCENTRATION OF STREPTOMYCIN IN STOOLS 

The stools of four patients were assayed for antibacterial properties beginning 
on the fourth day of treatment. The method used was as follows: Filter paper 
disks containing equal quantities of known dilutions of streptomycin and of a 1: 100 
dilution of feces (unfiltered) were placed on the surface of an eosin—methylene blue 
medium which had been inoculated with a dilute aqueous suspension of a strain of 
streptomycin-sensitive E. coli. By comparing the areas of inhibition, approximate 
values of the antibacterial properties of the feces could be obtained. These values 
ranged from 8,000 to 13,000 units of streptomycin per gram of feces. 


In view of the work by Wooldridge and Mast‘ in which no potent synergism 
was found to exist in vitro between glucuronolactone and streptomycin, the assump- 


8. Bockus, H. L., and others: Gastro-Enterology, ed. 1, Philadelphia, W. B. Saunders 
Company, 1944, vol. 2, chap. 59, p. 465. 
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tion might be made that the antibacterial properties of these stool specimens are 
due almost entirely to streptomycin. However, the effect of products of digestion 
on the combination of glucuronolactone and streptomycin cannot be ruled out except 
that these products are diluted one hundred times with sterile distilled water when 


the sensitivity tests are being done. 


PROTHROMBIN TIME 


Prothrombin times were determined every two to four days on two patients in 
whom the coliform bacteria were reduced to less than 100 per gram of stool for a 


period of two weeks. The prothrombin time was lowered from 70 per cent of normal 


Tasie 1.—The Relation Between Systemic Disease and the Reduction of Enteric Bacteria * 


Coliform 

Organisms Streptococei Clostridia 
Psoriasis : 
Uleerative colitis............ 
Ulcerative colitis 
Ulcerative colitis 


Bronchial asthma.... nee cenededs j Clostridia 
Fracture of tibia re eneses } Clostridia 


Rheumatic fever.............. : Streptococci 
Arteriosclerosis sk aves sdeediesns 11 Streptococci 


Leukemia ean esed yasseatacedis Coliform 9 
Lymphosarecoma . tien are cease Coliform 
Carcinoma of colon............ ; Coliform 
Carcinoma of liver. ~iwiene esghonseony Coliform 
Hepatitis Coliform 
Ulcerative colitis...............+5- Coliform 
Ulcerative colitis Coliform 


Uleerative colitis Coliform Streptococei 
Aneurysm of aorta Coliform Streptococci 
Regional fleitis............... Coliform Streptococci 
Hyperthyroidism Coliform Streptococci 
Pernicious anemia Coliform Streptococci 





* Individual patients are designated by the diagnosis of the systemic disease listed in the column on the 
left, and they are grouped according to a similarity of bacterial response. The presence or absence of 
the three groups of bacteria is indicated by the presence or absence of the name of the organism opposite 
each patient. The number of days that each organism was maintained at less than 100 per gram of wet 
stool appears in the space opposite each patient where the name of the organism has been deleted. All 
organisms were reduced to minimal numbers within two to five days after the beginning of treatment, and 
those that were maintained at low levels did not begin to return to normal until two to four days after 
cessation of treatment. 


in each patient before treatment to 58 and 60 per cent of normal at the end of two 
weeks of treatment. A return to 80 per cent of normal occurred in both patients 
about 10 days after the coliform bacteria returned to normal numbers. 


COM MENT 


Table 2 compares the use of the combination of glucuronolactone and strepto- 
mycin with streptomycin alone (Lockwood') and with succinylsulfathiazole 
(Poth °). Glucuronolactone and streptomycin give better results than streptomycin 
alone. However, because the dosage of streptomycin was not the same in each series, 
the differences in results may not be entirely due to the presence of glucuronolac- 


9. Poth, E. J.: Sulfasuxidine and Sulfathalidine in Surgery of the Colon, South. M. J. 40: 
369 (May) 1947. 
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tone. Lockwood gave 1 Gm. of streptomycin daily to his patients while we gave 
2 Gm. daily to our patients. 

The combination of glucuronolactone and streptomycin is less effective against 
the coliform organisms than succinylsulfathiazole, but it is more effective against 
the streptococci and is probably equally effective against the clostridia. 

Glucuronolactone and streptomycin may prove to be of value in the preoperative 
preparation of the bowel. Reports on peritonitis by Altemeyer '® and by Meleney 
and others *' present evidence that E. coli may be of low virulence when present in 
pure culture in peritonitis and that this virulence may be greatly increased by the 
presence of either streptococci or clostridia. This symbiosis of enteric bacteria in 
peritonitis theoretically could not take place in 15 patients (75 per cent) of our series 
because the coliform bacteria were either absent or present alone in the stools during 


administration of glucuronolactone and streptomycin. Therefore, the possibility 


exists that a certain degree of protection against the development of peritonitis 
would be given to these patients. 

On the other hand, of equal importance may be the fact that in 70 per cent of 
this series of patients either the coliform or the enteric streptococcic bacteria 


TABLE 2.—Percentage of Patients in Whom a Prolonged Reduction in the Main Components 


of the Enteric Bacterial Flora 





Streptomycin, Gluecuronolactone Succiny]- 
19 Cases and Streptomycin, sulfathiazole 
(Loekwood *) 20 Cases (Poth *) 
COSI COPMMNIB is 6s cccccescecsoccescevesensses 21.6% 40% 95% 
Streptococci 5.2% 65% 0% 
Ciba vo cece swedddcccccésacenccedescsavanses 38.9% 90% Good effect 





developed streptomycin-resistant strains within the first 48 to 96 hours after the 
start of therapy. If these streptomycin-resistant strains became involved in the 
production of peritonitis, streptomycin given parenterally would be of little value 
in combating the infection. Therefore, the combination of glucuronolactone and 
streptomycin requires further study before it can be recommended for preoperative 
preparation of the bowel. 


SUMMARY 

Twenty patients with and without known gastrointestinal disease have been 
given an oral preparation of glucuronolactone and streptomycin, and a determination 
has been made of the effect on the number of coliform, streptococcic and clostridial 
bacteria per gram of wet stool. A modification of previously described counting 
technics ' is presented whereby mitis-salivarius agar’ is used for the enteric strep- 
tococci and individual test tubes are made anaerobic for culturing clostridia. 

10. Altemeyer, W. A.: The Treatment of Acute Peritonitis, J. A. M. A. 139:347 (Feb. 5 
1949, 

11. Meleney, F. L.; Harvey, H. D., and Jern, H. Z.: Peritonitis: The Correlation of the 
3acteriology of the Peritoneal Exudate and the Clinical Course of the Disease in 106 Cases of 
Peritonitis, Arch. Surg. 22:1 (Jan.) 1931. 
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CONCLUSIONS 

A prolonged reduction (more than four days) of the three main groups of 
enteric bacteria in response to the oral administration of a combination of glucurono- 
lactone and streptomycin occurred in a series of 20 patients as follows: 


(1) Coliform organisms—40 per cent of the patients 


Streptococci—65 per cent of the patients 
(3) Clostridia 


(2) 


90 per cent of the patients 


These results are somewhat at variance with similar work ‘reported by Mast 
and Harrison,? Wooldridge * and Pulaski.* Some factors which may be responsible 
for the differences in results are the systemic disease, nutritional state and dietary 
habits of the patients. 


The combination of glucuronolactone and streptomycin requires further study 


before it can be recommended for preoperative preparation of the bowel. 





METHOD FOR URETEROCOLIC ANASTOMOSIS 


ALEXANDER BRUNSCHWIG, M.D. 
AND 


VIRGINIA K. PIERCE, M.D. 
NEW YORK 


VARIETY of procedures have been described for the implantation of the 

ureters into the colon. The fact that there are a number of various technics 
would imply that no one method has received universal approbation or that the 
several technics all afford satisfactory results. 

The method described below has been employed in over a hundred individual 
implantations of ureters into colon and has given us satisfactory results. These 
implantations were carried out as part of the operation of partial or complete pelvic 
exenteration for advanced pelvic cancer.'| In the former, the rectal colon remains 
in situ and the bladder, vagina and uterus are removed. The ureters are implanted 
into the colon. In complete pelvic exenteration all the pelvic viscera are excised 
and the ureters are implanted into the lower sigmoid above an end colostomy to 
produce a “wet” colostomy. 

Preoperative preparation consists of thorough emptying of the bowels. Antibi- 
otics such as succinylsulfathiazole or sulfaguanidine may be employed in appropri- 
ate dosage. We give streptomycin by mouth. The principal feature of the 
preparation, however, is the mechanical cleansing of the colon. We usually carry this 
out as follows: The third night before the morning of operation the patient receives 
45 cc. of castor oil and the next morning 60 cc. of 50 per cent magnesium sulfate. 
The second night the dose of castor oil is repeated, as is the dose of magnesium 
sulfate the next morning. Evacuation of the bowels continues during the day pre- 
ceding the operation, and no more cathartics are administered. Ordinarily, colonic 
flushings are not carried out. 

The steps in the ureteral transplantation are as follows (fig. 1) : 

1. The ureters are mobilized with a strip of peritoneum about 3 to 4 cm. wide 
left attached to them. They are transected at the desired levels and the mobiliza- 


tion carried upward above the brim of the pelvis. Some areolar tissue is preserved 


also about the ureters. 


From the Memorial Center for Cancer and Allied Diseases. 

1. Brunschwig, A.: Complete Excision of Pelvic Viscera for Advanced Carcinoma: One- 
Stage Abdominoperineal Operation with End Colostomy and Bilateral Ureteral Implantation 
into Colon Above Colostomy, Cancer 1:177-183 (July) 1948. Brunschwig, A.; Jordan, M. J., 
and Pierce, V. K.: Radical Panhysterectomy, Pelvic Lymph Node Excision, Total Vaginectomy 
and Total Cystectomy: One-Stage Operation for Carcinoma of Female Genitals Invading 
Bladder; Report of 21 Cases, Am. J. Obst. & Gynec. 59:237-245 (Feb.) 1950. 
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The ureters are separated by sharp dissection from the peritoneal flaps for a 
distance of approximately 4 or 5 cm. Areolar tissue is preserved both about the 
ureters and on the peritoneal flaps. The end of the ureter is slit for a distance 
of 1 em. along that portion which will “face” the lumen of the colon. A silk stitch 
is passed through the end of the ureter and tied. The ends are left long. 

A convenient point on the colon is selected; this need not be in a linear 
muscle bundle. The colon is secured by two bowel-holding forceps, and a stab 
wound not greater than 0.5 cm. in length is made into the lumen. 

4. A “ski-runner” needle is threaded onto one of the silk sutures on the end 
of the ureter. A grooved director is passed through the stab wound in the colon 





x 


Fig. 1—Schematic representation of technic for ureteral implantation into colon. J, after 
transection of ureters, the posterior parietal peritoneum is incised (/, /) in such a manner as to 
leave small prolongations of peritoneum attached to the mobilized ureter. 2, the ureter (U) 
has been split (S), and the peritoneal flap (P) has been dissected backward for a short distance. 
Ski-runner needles have been put on loose ends of suture through the ureter. 3, ureter (U) has 
been threaded into colon (C), with the peritoneal flap held upward outside of the colon. Silk 
sutures (7) are tied on the colon wall to secure ureter inside the colon. 4, the peritoneal patch 
(P) has been sutured onto the colon serosa to cover the site of passage of the ureter through 
the colon wall. 5, diagrammatic sagittal view of colon (C) with ureter (U) secured within lumen 
and implantation site covered by peritoneal patch (P). 


wall pointing distally. The “ski-runner” needle is inserted into the colon along 
the grooved director and pushed through the colon wall about 5 cm. distal to the 
stab wound. The other end of the silk suture is treated in a similar manner, the 
second needle being pushed through the colon wall about 0.25 cm. to one side of 
the point where the perforation was made by the first one. 
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5. Traction is made on the ends of the silk suture, and the ureter is “threaded” 
into the colon. While this step is carried out the peritoneal flap dissected off 
the lower ureteral segment is held back by forceps so that it does not enter the 
colon. 

6. When the ureter is drawn into the colon as far as possible, the silk suture 
is tied. With 0000 chromic surgical gut two or three stitches are taken between 
the outermost portion of the ureteral wall and all layers of the colon. This is done 
to approximate colon wall to ureter, but care is exercised not to produce stenosis 
of the colon about the ureter as it passes through the colon wall. 


Fig. 2—Photograph of necropsy specimen showing both kidneys with ureters implanted 
into lewer sigmoid colon by method described in text. The patient died a little over one month 
after operation in which bladder, vagina and uterus were excised for advanced cancer. The 
cause of death was peritonitis secondary to abscess low in the pelvis and not related to uretero- 
colostomy stomas. There was no leakage of the latter. Note absence of ureteral dilatation. 


7. The peritoneal flap is then laid downward on the colon in such a manner as 


to form a “patch” on the serosa, which also covers the site of the passage of the 


ureter through the colon wall. The peritoneal flap is then secured in place by inter- 
rupted silk sutures. 


The above steps are repeated for the ureter on the other side. The ureter on 
the right side lends itself more easily to mobilization with a peritoneal flap. As 
inferred, no special pattern for the sites of ureteral implantation into the colon is 
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recommended or is necessary. The points for implantation in the colon depend 
on the length of the ureters and the length and size of the adjacent colon. 

The described procedure atfords the advantages of a minimal chance for steno- 
sis (because of the absence of “tunneling” in the colon wall, fig. 2), flexibility 
(any point on the colon wall has been found satisfactory ) and ease of performance 
which comes from the fact that each implantation can be carried out in five to ten 
minutes. In addition, the peritoneal flaps offer support for the underlying ureters 
and form a seal over the implantation site. 

In the series of over 100 individual ureterocolic implantations that have been 
made with this method, no leakage at the implantation site had occurred. 

In instances in which implantation has been carried out in the intact pelvic 
colon, urinary excretion has been observed almost immediately, and excretion of as 
much as 1,000 to 1,500 cc. of urine during the first 24 hours after operation has 
been observed. Urinary excretion via the colostomy opening has not been as 
prompt after complete pelvic exenteration as when the implantations have been 


carried out into the intact pelvic colon but has usually been observed within 48 


hours after operation. 





PRIMARY LYMPHOSARCOMA OF THE LUNG 


Report of a Case 


IRVING WEISSMAN, M.D. 
AND 
J. M. CHRISTIE, M.D. 
CHAMPAIGN, ILL. 


UNDRAT in 1813 was the first to give a clear description of the disease known 

as lymphosarcoma and thus separate it from the large and heterogenous group 
of lymphomas. He recognized it as a more or less widespread growth arising 
either from a group of lymph glands (rarely from a single one) or from a tract of 
lymphoid tissue such as occurs in the intestinal wall or the pharynx. MacCallum ' 
described it as a delicate reticulum in the meshes of which lie cells of a lymphoid 
character. It fails to respect the capsules of lymph glands but grows rapidly and 
invades and infiltrates adjacent tissues. Isolated metastasis in distant organs is 
rare, but the adjacent lymph glands may be involved; otherwise the growth tends 
to spread in loose tissue and in film or plate form over serous surfaces. 

3oyd * attempted to divide the cases into a number of groups depending on 
the principal or primary site of the tumor formation. These are the cervical, the 
pharyngeal, the mediastinal and the abdominal forms. He indicated that the 
mediastinal form is common and important, since in it are seen some of the best 
examples of infiltration. Thus, the lungs, the bronchi and other neighboring 
structures are extensively invaded. 

Ewing * was of the opinion that true lymphosarcoma arising in the pulmonary 
parenchyma was indeed rare, if it occurred at all. It seemed more probable to him 
that the lymphosarcoma arose from bronchial lymph nodes and invaded the lung 
along the bronchi. Falconer and Leonard * are in agreement with this viewpoint. 
These authors stated that in contradistinction to the findings in Hodgkin's disease, 
primary involvement of the pulmonary parenchyma in lymphosarcoma or lymphatic 
leukemia must be rare. They were unable to find reference to it in their review of 


the literature, and in their own series of cases they were not able to obtain clinical 


or pathclogical evidence to suggest inception of the disease in the lung parenchyma. 


From the Department of Radiology (Dr. Weissman) and the Department of Surgery 
(Dr. Christie), Christie Clinic. 

1. MacCallum, W. G.: A Téxtbook of Pathology, ed. 7, Philadelphia, W. B. Saunders 
Company, 1940, p. 907. 

2. Boyd, W.: The Pathology of Internal Diseases, ed. 4, Philadelphia, Lea & Febiger, 
1944, p. 653. 

3. Ewing, J.: Neoplastic Diseases: A Treatise on Tumors, ed. 3, Philadelphia, W. B 
Saunders Company, 1928, p. 380. 

4. Falconer, E. H., and Leonard, M. E.: Pulmonary Involvement in Lymphosarcoma and 
Lymphatic Leukemia, Am. J. M. Sc. 195:294-301, 1938. 
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Peters ° was of the opinion that it is not always possible to tell clinically if 
the sarcoma arises primarily in the mediastinum or in the lungs unless the case is 
observed early. He believed that primary lymphosarcoma of the mediastinum 
was commoner than primary lymphosarcoma of the lungs. He emphasized roent- 
genologic study as the most important aid in early diagnosis. 

Kirklin and Hefke,® in a roentgenologic study of malignant intrathoracic 
lymphoblastomas, tried to find out in what proportion of all their cases under con- 
sideration a lesion was roentgenologically demonstrable in the mediastinum or the 
lungs or both. They reported that involvement of the lungs, either of infiltrative 
or metastatic type without mediastinal involvement, was found in 23 per cent of 
their cases of lymphosarcoma. 

COMMENT 


It is not the purpose of this paper to enter into the discussion of whether or 
how lymphosarcoma invades the lung. It is a known fact that the lungs do have 
an abundant supply of lymphatic vessels. This is confirmed beyond doubt by the work 
done by Miller? in his detailed anatomical study of the lungs. He indicated that 
neither the liver, the spleen nor the kidney has a lymphatic supply comparable to 
that in the lung. Since it is commonly agreed that lymphosarcoma arises in 
lymphoid tissue,® it seems reasonable to assume that it may also-arise in lymphoid 
tissue of the lung without mediastinal involvement even though it rarely does so. 
It is true that in practically all reported cases of thoracic lymphosarcoma in the 
literature there is either mediastinal involvement alone or concomitant mediastinal 
and pulmonary involvement. 

The case reported here is believed to be remarkable in that the lymphosarcoma 
was limited entirely to a single lobe of lung, with no involvement of mediastinal 
lymph nodes. The anatomic location of the tumor was noted at the time of 


surgical intervention and confirmed pathologically on both gross and microscopic 


section. 

Spatt and Grayzel* in 1947 reported an identical case, with the tumor arising 
in the lower lobe of one lung without mediastinal involvement. These authors 
were of the opinion that the sarcoma was primary in the lung. They confirmed 
the rarity of it by indicating in their review of the literature only one other case '° 
in which the sarcoma could definitely be said to originate in the lung. 


REPORT OF A CASE 


A 52 year old white man was first seen at the Clinic on March 22, 1949. He complained of 
persisting cough for one year, a 16 pound (7 Kg.) weight loss over six months’ time, weakness 
and dyspnea which was progressive during the previous six months. There was no history of 
hemoptysis. The past history revealed the usual childhood diseases, with a history of pneumonia 


5. Peters, C. A.: Primary Sarcoma of the Mediastinum and Lungs, M. Clin. North 
America 7:1823-1842, 1924. 

6. Kirklin, B. R., and Hefke, H. W.: Roentgenology Study of Intrathoracic Lympho- 
blastoma, Am. J. Roentgenol. 26:681-690, 1931. 

7. Miller, W. S.: The Lung, Springfield, Ill., Charles C Thomas, Publisher, 1937, p. 84. 

8. Boyd.2- Ewing.? MacCallum.' 

9. Spatt, S. D., and Grayzel, D. M.: Primary Lymphosarcoma of the Lung (Case Report 
and Review of Literature), Ann. Int. Med. 27:632-638, 1947. 

10. Pekelis, E.: Peribronchial Lymphosarcoma with Rapid Intrapulmonary Development, 
Pathologica 23 : 66-71, 1931. 
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on two occasions, eight and 10 years previously. The patient had an 87 year old mother, three 
sisters and three brothers all living and well. His father died of prostatism at 85 years of 
age. There was no family history of cancer, tuberculosis or disease of the kidney or heart. 


Fig. 1.—Preoperative roentgenogram of the chest showing mass density involving middle 
third of the left lung. There is no mediastinal adenopathy. 


Fig. 2.— Lateral view of chest showing density in base of left upper lobe and with the left 


lower lobe intact. 


Physical examination showed a well developed, poorly nourished white man who was not 
acutely ill. The salient findings on examination were limited to the chest. There was decrease 
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in excursion of the left side of the chest, with bronchial breathing heard over the left central lung 
field. The heart was normal. No abnormality was noted in the abdomen; the liver and spleen 
were not enlarged. There were no palpable lymph nodes. 

Report on roentgenologic examination of the chest in posteroanterior and left lateral projec- 
tions on March 22, 1949 (figs. 1 and 2) was as follows: There is a mass density occupying 
the middle third of the left lung field and extending out to the lung periphery. The borders 
of the mass are poorly defined, but on lateral projection the density occupies the base of the left 
upper lobe. The left lower lobe is clear, and the right lung is normal. There is, in addition, 
an extensive amount of granular calcification lying within the central and lower mediastinum 
and having the appearance of pleural calcification. Primary impression was bronchogenic 
carcinoma of the upper lobe, with the neoplasm involving one of the divisions of the left upper 
lobe bronchus. 

A bronchoscopic examination revealed some smooth narrowing of the bronchi to the left 
upper lobe, but no evidence of block was noted and nothing else was seen to support a 
diagnosis of bronchogenic carcinoma. Examination of the bronchial washings failed to show 
tumor cells. The blood count and urinalysis gave normal results. The blood Wassermann 
reaction was negative. 

On April 2, 1949, total pneumonectomy was performed by one of us (J. M. C.). The incision 
was made over the left sixth rib beginning posteriorly and extending in front to the mid 
clavicular line. By the use of such incision the scapula can easily be lifted up and the entire 
length of the sixth rib can be removed. In addition to the entire sixth rib, one-half inch (1.2 cm.) 
paravertebral sections of the fifth and seventh ribs were also removed. Thus excellent exposure 
and convenient access to the thoracic cavity were obtained. Such an incision also rendered 
it possible to make an airtight closure at the finish of the operation, which is essential in 
maintaining control of the intrapleural pressure postoperatively. Within the pleural cavity, 
the left upper lobe was consolidated and grossly replaced by tumor. The lower lobe appeared 
air containing and normal. The mediastinum was carefully investigated and found to be 
free of lymph node enlargement or tumor. The hilar structures were dealt with in the following 
sequence: ligation of the pulmonary artery and the superior pulmonary vein, incision of the 
inferior pulmonary ligament and ligation of the inferior pulmonary vein, division of the main 
stem bronchus and removal of the lung. The cut end of the bronchus was closed by using 
single interrupted sutures of silk, after which the sutured end of the bronchus was covered with 
a pleural flap. The chest wall was closed in layers using 000 silk sutures, and the chest was 
closed in an airtight manner which made it possible to control the intrapleural pressure and 
eliminate pleural cavity drainage. Two hundred thousand units of penicillin was instilled 
into the pleural cavity. The patient was slowly turned on his back and proper intrathoracic 
pressure established. Before removal of the intratracheal tube the right bronchus was aspirated. 
The patient made an uncomplicated recovery and was discharged from the hospital twenty days 
after the operation. 

Pathologically the lung was described as follows (by Dr. Max Appel, Consulting Pathologist 
of the Christie Clinic) : 

Gross Description —The specimen consists of a left lung which measures 23.5 by 15.4 cm. 
in its greatest dimensions. The lower lobe is collapsed and almost completely airless. The 
upper lobe is firm and completely consolidated. The pleural surface of the lower lobe is dull 
and granular, and that of the upper lobe is smooth and glistening. Sectioned surface of the 
upper lobe reveals a uniformly fleshy reddish gray surface studded with minute pin-head-sized 
nodules which measure up to 2 mm. in diameter. Many of these have fused by confluence. 
The bronchus is patent and contains clotted blood. The pleura overlying the lower lobe is 
markedly thickened, measuring up to 0.6 cm. in thickness. There are focal areas of hemorrhage 
beneath the pleura. The tumor is completely contained within the upper lobe of the lung and 
does not invade the pleura or the adjacent mediastinum. 


Microscopic Description (fig. 3).—Sections taken from the grossly described tumor in the 
upper lobe show complete replacement of the lung parenchyma by dense masses of closely 
packed small round cells. The architecture of the lung cannot be recognized in these areas, 
the alveolar walls and the bronchi being completely obliterated by this cellular infiltration. 
These cells are fairly uniform in size and shape. They have round, deeply-staining nuclei 


gs ededbnaa 


este = osiatie Seees 


PR eg a 





WEISSMAN-CHRISTIE—LYMPHOSARCOMA OF LUNG 133 


surrounded by a scant rim of pale eosinophilic cytoplasm. Occasional atypical mitotic figures 
are seen. These cells are supported in a scant loose stroma. 


Pathological Diagnosis —The pathological diagnosis is primary lymphosarcoma of the lung. 


Fig. 3.—Photomicrograph (x 70) showing complete replacement of lung structure by 
lymphosarcoma. 


SUMMARY 


A case of primary lymphosarcoma of the lung is presented. A diagnosis was 


established at operation and from the pathological specimen. In retrospect, the 
appearance of the preoperative roentgenogram of the chest would support such a 
diagnosis, since the lesion seems parenchymal rather than mediastinal in location. A 
short review of the literature is presented, and the rarity of such a lesion is discussed. 


The patient described has been followed now for over a year, with no evidence of 
recurrence or metastasis. 








Case Reports 


STERNOCLEIDOMASTOID “TUMORS” IN CONGENITAL MUSCULAR TORTICOLLIS 


ROBERT L. BRECKENRIDGE, M.D. 
PHILADELPHIA 


Congenital muscular torticollis is frequently associated with the development of a mass 
in the sternocleidomastoid muscle which resembles a malignant tumor. The mass is not a 
tumor in the specific sense of a true neoplasm but rather a localized swelling, the result of 
a reparative process. 

The torticollis develops shortly after birth followed by a progressive development of 


a 
fusiform swelling of the involved muscle. 


The mass, which becomes apparent between the 
tenth and the fourteenth day, reaches its maximum size within three to five weeks and then 
slowly regresses, occasionally persisting until the fourth month.1. The “tumor” frequently 
involves the entire sternocleidomastoid muscle, or it may involve one or both poles. At times 
it is present in the absence of torticollis. If not excised, the mass gradually disappears and the 
muscle remains as a fixed fibrous cord. The torticollis becomes more marked with the growth 
of the child. The head is tilted toward the affected side and the face toward the opposite side, 
the level of the eyes change, the clavicle and shoulder become elevated, the skull becomes 
foreshortened in the fronto-occipital diameter and the mastoid process becomes more prominent. 
The condition then is more serious as irreversible changes occur. 

Congenital muscular torticollis is rare, occurring about once in 150,000 


births, about 
one tenth as common as clubfoot. 


There is no racial predisposition, and it occurs with equal 
frequency in both sexes. Neither side of the neck is affected oftener than the other. 
It is occasionally associated with other congenital deformities such as Erb’s palsy, clubfoot 
or maldevelopment of the ear.2 Occasionally the torticollis is bilateral. Usually there is 
a history of a breech presentation, prolonged labor or a difficult delivery. 


ETIOLOGICAL FACTORS 


Although a number of theories have been proposed, there is no general agreement as to 
the cause of the deformity. Theories based on neurogenic disorders, hematoma formation and 
vascular occlusion have for the most part been discarded.4 Trauma is an important factor. 
In many of the cases reported the infants were delivered by breech presentation.1 There 
was also a number with histories of difficult or prolonged labors, some associated with 
fractures of the upper extremity and the shoulder girdle. The delay in the appearance of the 
“tumor” in the muscle is comparable to the length of time for fibrosis to occur in the process 
of repair of any traumatized tissue. 

Even with this evidence there are a few who refute the importance of trauma. In the 
recent edition of “Essentials of Orthopaedics,” Wiles ® states that the theory of trauma is no 
longer accepted. He holds to the largely disproved concept that the condition is akin to 


Volkmann’s contracture caused by interference with the arterial blood supply. 
the histologic patterns are not comparable. 


Certainly 


Frem the Department of Clinical Laboratories, Jefferson Medical College Hospital. 

1. Chandler, F. A.: Muscular Torticollis, J. Bone & Joint Surg. 30-A:566-569 (July) 1948. 

2. Charlewood, G. P.: Etiology of Congenital Torticollis and Certain Associated Deformi- 
ties, with Suggestion for Prophylaxis, J. Obst. & Gynaec. Brit. Emp. 54:499-503 (Aug.) 1947. 

3. von Muralt, R. H.: Bilateral Occurrence of Congenital Muscular Torticollis, Helvet. 
paediat. acta 1:349-360 (May) 1946. 

4. Chandler, F. A., and Altenberg, A.: Sternocleidomastoid “Tumors” in Congenital Torti- 
collis, J. A. M. A. 125:476-483 (June 17) 1944. 

5. Wiles, P.: Essentials of Orthopedics, Philadelphia, The Blakiston Company, 1949, 
p. 100 
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It is apparent, however, that there are other factors. Some of the infants in whom 
the lesion developed were delivered normally and a few by cesarean section. A case in 
point is that described by Chandler and Altenberg,* in which antepartum roentgenograms 
revealed that the infant was in breech position with the head in marked right lateral flexion. 
After cesarean section the child was found to have torticollis and two weeks later the usual 
“tumor” developed. This suggests the effect of intrauterine malposition as a cause. It is 
likely that the lesion could develop by the prolonged compression of the blood vessels due 
to the abnormal flexion of the head. 

Heredity as a factor cannot be entirely ignored. Associated anomalies of Erb’s palsy, 
clubfoot, faulty formation of the external ear? and a rare case of congenital muscular torti- 
collis occurring in identical twins © support this concept. 

Actually, a number of causes probably account for the deformity, including trauma, abnormal 
intrauterine posture and heredity. 

PATHOLOGICAL PROCESS 


The “tumor” is usually not discrete but rather a fusiform swelling of a goodly portion of 
the muscle, at times involving the entire muscle substance. Separate tumors may invlove 
both portions of the muscle. The tumor is smooth, firm, semielastic and freely movable 
beneath the skin and on the underlying cervical region of the spine. There is no induration 
of the adjacent tissue and no ecchymosis of the overlying skin.?7 Cut section reveals a 
dense, white, cartilaginous-like surface which at times may be slightly lobulated. Micro- 
scopically the muscle fibers are present in various stages of degeneration separated by an 
abundant amount of fibrous tissue. A few muscle fibers may survive. These are usually 
near the periphery. The fibrosis varies from a proliferation of young fibroblasts to dense 
inelastic hyaline connective tissue with nuclei arranged in parallel rows resembling a tendon. 
There is no evidence of hemorrhage or residual hemosiderin, even in specimens removed 
in the earliest weeks of the patient’s life. The over-all appearance is one of fibroblastic 
replacement of muscle to form a “tumor,” like a callus frequently seen at the site of birth 
fractures. 

DIAGNOSIS 

The torticollis is usually evident shortly after birth. From the reaction of the infant, the 
involved muscle is apparently tender. With the presence of the torticollis and the develop- 
ment of the “tumor” in the affected sternocleidomastoid muscle, the diagnosis is usually not 
difficult. Occasionally the “tumor” is the only observed defect, the torticollis either being 
absent or so slight as to go unrecognized. It is this type of lesion which is mistaken for a 
true tumor, an enlarged lymph node or a congenital cyst and is frequently excised for biopsy. 
The histologic appearance should remove any doubt of the diagnosis. 


TREATMENT AND COURSE 

Treatment is excision of the “tumor” along with most of the affected muscle at a very 
early age, before irreversible changes develop. Postoperative application of a head and 
chest cast is not always necessary but may be used for a period from four to eight weeks.* 
There are differences of opinion as to the exact time when operation should be performed. 
Apparently, good results are obtained if the defect is treated between the third week and the 
second year. Permanent deformities may be prevented if the child is treated before his 


fourteenth year. When surgical management is contraindicated or refused by the parent, it 
is possible to cure the child of the deformity with long-continued splinting, casts and exercise. 


The follow-up of all cases properly managed is most gratifying. There is full range of 
motion, the deformity of torticollis is correct and there is only slight flattening of the affected 
side of the neck. 


6. Stevens, A. E.: Congenital Torticollis in Identical Twins, Lancet 2:378 (Sept. 4) 1948. 

7. Larson, L. M., and Rosenow, J. H.: Fibrous Sternomastoid Tumors of Infancy: Their 
Role in the Biology of Muscular Torticollis, Minnesota Med. 31:1243-1247 (Nov.) 1948. 

8. Soeur, R.: Treatment of Congenital Torticollis, J. Bone & Joint Surg. 22:35-42 (Jan.) 
1940; correction, 22:459 (April) 1940. 
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Fig. 1—Specimen from case 1. Note the slightly lobulated, pale mass at the one end of the 
tissue. This is the “tumor” of the sternocleidomastoid muscle. 





Fig. 2—Photomicrograph from case 1. Many of the muscle bundles are in various stages 


of degeneration, separated by dense fibroblastic proliferation. A few of the muscle bundles are 
still preserved x 100. 
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REPORT OF CASES 

CasE 1—A 3 month old white male infant was admitted to the Jefferson Medical College 
Hospital with a history of torticollis. Since birth the head had been turned toward the right 
and the face toward the opposite side; there was flattening of the right occipital region and 
underdevelopment of the left side of the face. The mother was a primigravida. Roentgen 
studies performed just prior to her labor revealed a well formed and adequate pelvis. The 
fetus was full term, lying in the breech position with the sacrum to the left and transverse. 
The infant was delivered in frank breech presentation by means of decomposition and 
extraction. The only complication noted was the arrest of the breech on the pelvic floor. 
Labor was completed in 24 hours. The child weighed 7 pounds, 5% ounces (3.3 Kg.). A mass 
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Fig. 3.—Photomicrograph from case 2. The degenerative changes are more advanced than 
those in case 1. Note that the lobular pattern of the muscle is still preserved. x 100. 


was palpable over the right midclavicle. It was diagnosed clinically and later confirmed by 
a roentgen study as a fracture of the clavicle. No specific treatment was instituted until the 
infant was readmitted at 3 months of age. At that time a bony knob was palpable over 
the midportion of the right clavicle as well as a firm discrete nodule in the body of the 
right sternocleidomastoid muscle. Definite torticollis was noted. The diagnosis was traumatic 
torticollis. The infant was treated by excision of the right sternocleidomastoid muscle, followed 
by application of a chest and head cast. The cast was removed after seven weeks, and the 
infant made a complete recovery, with only slight flattening of the right side of the neck. 
One third of the specimen removed (fig. 1) was an ill defined, firm, rubbery mass measuring 
2 by 1.5 by 1 cm. The cut surface was homogeneously pale gray and firm. It appeared to be 
encapsulated by a thin, transparent membrane. On microscopic examination (fig. 2), many 
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of the muscle bundles were in various stages of degeneration, separated by a dense fibroblastic 
proliferation. A few of the muscle bundles escaped. 

Case 2.—A 1 month old white baby was admitted to the Jefferson Medical College Hos- 
pital for removal of a cyst in the left side of the neck which the parents noted a few days 
prior to admission. The infant had been delivered at full term as a breech presentation. The 
birth weight was 6 pounds, 5 ounces (2.8 Kg.). The clinical impression was that a branchial 
cleft cyst was present, but the operative diagnosis was a hematoma beneath the sternocleido- 
mastoid muscle. The infant made a complete recovery after excision of the lesion. There has 
been no development of torticollis. 

The specimen removed consisted of a pinkish white mass of moderately firm tissue 
measuring 3 cm. in diameter. On cut section the tissue was lobulated, firm and pinkish yellow. 
The “tumor” on microscopic examination (fig. 3) was composed of large lobulated masses of 


_ Fig. 4—Roentgenogram from case 1 showing a full term fetus lying in the breech position 
with the sacrum to the left and transverse. Note the right lateral flexion of the head. 


connective tissue and occasionally a few muscle bundles in different stages of degeneration. 
The connective tissue showed numerous irregular areas of hyalinization. 

Case 3—A month old white male infant was admitted to the Montgomery Hospital, 
Norristown, Pa., with a swelling in the left sternocleidomastoid region. The history revealed 
that the infant was born of a 28 year old primigravida by vertex presentation with low 
forceps and episiotomy. Immediately after delivery a forceps mark was present over the 
right eye, which was swollen closed. Four days later the eye was normal and the face clear. 
A roentgen examination performed on the infant’s last admission to the hospital disclosed a 
united fracture at the junction of the middle and lateral thirds of the right clavicle. One of 
what was believed to be a chain of hard lymph nodes, lying in the medial aspect of the left 
sternocleidomastoid muscle, was excised. The child recovered, with no apparent torticollis. 

The mass, which was excised, was hard and fibrous, appeared to be encapsulated and 
measured 1.25 by 1 by 1 cm. The cut surface was light pink and lobulated. The microscopic 
appearance was almost identical with that in case 2. 
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COMMENT 


These cases stress the importance of trauma in the production of the “tumor” in congenital 
muscular torticollis. There is a history of either a breech presentation or trauma with fracture 
of the clavicle er both. The fracture was not always on the same side as the “tumor.” 

Another clue to the production of the deformity is suggested in the roentgen study (fig. 4) 
of the fetus in utero in case 1. The head appears to be in pronounced right lateral flexion, 
the side in which the tumor later developed. This observation is similar to the one described 
by Chandler and Altenberg *; they felt that the abnormal posture may have produced ischemic 
changes in the muscle sufficient to produce the lesion. 

It is interesting to note that the correct clinical diagnosis was made in only one of the 
cases. In the other two the “tumor” was mistaken for a branchial cyst and a chain of hard 
lymph nodes. In both cases the torticollis was absent or not observed. This fact suggests the 


importance of careful physical examination of the newborn, especially in cases associated with 


trauma, difficult or prolonged labor or breech presentation. 


SUMMARY 


Three cases of a “tumor” of the sternocleidomastoid muscle of congenital muscular torti- 
collis are presented. 








PYLORIC OBSTRUCTION DUE TO SARCOID OF THE STOMACH 


ADOLPH A. APPELL, M.D., M.Sc. (Surg.) 
HAROLD G. PRITZKER, M.D. 
AND 
PHILIP G. KLOTZ, M.D. 
TORONTO, CANADA 


Since Boeck’s ' original report on the skin lesions which we know to be only one 
of the manifestations of sarcoidosis, lesions of this type have been reported in every 
organ of the body. For many years, Boeck’s sarcoid was considered to be an 
obscure lesion confined to the skin only. It was not until Schaumann in 1914 found 
lesious in the lymph nodes identical with those in the skin that it was postulated 
that Boeck’s sarcoid was something more than a dermatological curiosity. Since 
then the condition has been demonstrated in every tissue of the body, including 
the heart,? bone * and eye,* where it has been shown to be the causative factor of the 
uveoparotid syndrome.® 

Sarcoidosis, whose etiology is as yet unknown, is in itself a relatively benign 
disease whose symptoms are due to mechanical rather than toxic factors.6 The 
lesion may be found anywhere, with a predilection for the reticuloendothelial organs 
such as lymph nodes and spleen. The pathologic process is constant, despite the 
site of the lesion. Histologically, there are masses of noncaseating tubercles 
composed of cells which are large and pale, resembling the epithelioid cells of 
tuberculosis. At the periphery there is a thin layer of fibroblasts, and the lesion 
is marked by the relatively sparse lymphocytic reaction, Giant cells are occasionally 
found but are usually of the large foreign body type rather than the Langhans 
variety, although the latter do occur. <A fibrinoid type of necrosis is seen on 


occasion in the center of the tubercle, but true caseation rarely, if ever, occurs. 


From the departments of Surgery and Pathology, Mount Sinai Hospital. 


1. Boeck, C.: Multiple Benign Sarkoid of the Skin, J. Cutan. & Genito-Urin. 
Dis. 17: 543-550, 1899. 


2. Leitner, St. J.: Elektrokardiographische und spirometrische Untersuchungen 
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3. Oppenheim, A., and Pollack, R. S.: Boeck’s Sarcoid (Sarcoidosis), Am. J. 
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In the past, lesions of the gastrointestinal tract have been reported on numerous 
occasions, both at operation and at autopsy.? However, involvement of the stomach 
as a manifestation of generalized sarcoidosis or as a solitary lesion is rare. Exhaus- 
tive search of the literature has revealed only one previously reported case of 
sarcoidosis of the stomach, that of Gore and McCarthy® in 1944, in which the 
stomach was diffusely involved, particularly in the prepyloric region. In their 
article, mention is made of a previous case of gastric sarcoid, unpublished, which 
was reported to the New York State Laboratory Association in 1942. 

We have recently operated for a lesion of the stomach which proved to be 
sarcoidosis and which we feel should be reported, because of the comparative 


rarity * of the condition in this organ 


REPORT OF A CASE 

Mrs. L. C., age 48, was first seen in March 1946 because of constant nausea and 
vomiting of four months’ duration. She stated that she had been well until early 
1944, at which time she began to lose weight. Her weight dropped from a normal 
of 160 pounds (72.6 Kg.) to 128 pounds (58 Kg.). In May 1945, one year previously, 
she noticed a constant feeling of fulness in the abdomen, with a sense of pressure 
in the left lower quadrant. This was associated with excessive belching and 
eructation of sour material into the mouth. In November 1945 the sense of 
abdominal fulness increased in severity, and she began to feel constantly nauseated 
and vomited unchanged food after each meal. She was able to eat only the 
softest of foods and was conscious of “bubbling” sounds in her abdomen. There 
was no blood in the vomitus. Stools had been fluid since the onset of vomiting 
but were never tarry. 

The past history revealed an operation for appendicitis in 1919 and _ perineal 
repair in February 1945. She had two normal children, and menstrual periods 
had ceased two years previously. There was no history of tuberculosis or syphilis 

Physical examination revealed a chronically ill, middle-aged woman with obvious 
evidence of weight loss. Her weight was 128 pounds (58 Kg.), blood pressure 
160/100 and temperature and pulse normal. The skin was dry and scaly but other- 
wise clear. Abdominal examination revealed a healed midline suprapubic scar, 
with no evidence of hernia. The abdomen was soft, and there were no abnormal 
masses or visible peristalsis. The rectum and vagina appeared normal on examina 
tion. There was no lymph node enlargement. The remainder of the physical 
examination was noncontributory. 

A series of roentgenograms of the gastrointestinal tract was taken rhis 
revealed a greatly dilated stomach with obstruction at the pylorus. After six hours 
approximately 80 per cent of the barium remained in the stomach. There was no 


evidence of crater formation, and the duodenum was clear. A _ roentgenogram 


7. Watson, C. J.; Rigler, L. G.; Wangensteen, O. H., and McCartney, J. S. 


Isolated Sarcoidosis of Small Intestine Simulating Non-Specific [leo-Jejunitis, 
Gastroenterology 4: 30-52, 1945. _Moschcowitz, E., and Wilensky, A. O.: Non- 
specific Granulomata of Intestine, Am. J. M. Sc. 166: 48-66, 1923. Nickerson, 
D. A.: Boeck’s Sarcoid: Report of 6 Cases in Which Autopsies Were Made, 
Arch. Path. 24: 19-29 (July) 1937. 

8. Gore, I., and McCarthy, A. M.: Boeck’s Sarcoid: Report of a Case 
Involving the Stomach, Surgery 16: 865-873, 1944. 

9. Freiman, D. G.: Sarcoidosis, New England J. Med. 239: 709-716, 1948. 
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made after a barium enema, cholecystograms and roentgenograms of the chest were 
reported normal. A diagnosis of pyloric stenosis with obstruction due to ulceration 


probably in the prepyloric region was made and the patient was admitted to Mount 


Sinai Hospital, Toronto, on April 6, 1946. 

Laboratory investigation carried out in hospital revealed a hemoglobin content 
of 97 per cent, a red blood cell count of 4,700,000 and a white blood cell count of 
9,900, with a normal differential count. A histamine test meal revealed the 
absence of free hydrochloric acid in all specimens of gastric juice, with occult blood 
in several specimens. The feces gave consistently negative reactions to the tests 
for occult blood. The nonprotein nitrogen level was 59 mg. and the urine contained 
albumin, with a specific gravity of 1.022. The blood Wassermann reaction was 


negative. 


Fig. 1—Barium remaining in stomach after six hours. 


On April 12, 1946, laparotomy was performed. When the abdomen was opened, 
a greatly dilated stomach was found, with a thickened, edematous wall. This 
was most apparent in the pyloric region, where the pyloric lumen was less than 
5 mm. in diameter. Examination of the remaining viscera, including the liver, 
revealed nothing abnormal. The abdominal lymph nodes were not noticeably 
enlarged. It was felt at the time that this was a prepyloric ulcer, probably malignant, 
and a posterior Polya subtotal gastric resection was performed, with removal 
of the distal four-fifths of the stomach and anastomosis of the gastric stump to 
the jejunum. 

Postoperatively, the patient did well, and she was discharged on May 8, 1946, 
after 32 days in the hospital. It is of interest to note that a single serum protein 
estimation made on April 24, 12 days postoperatively, showed a total of 9.7 Gm., 
of which albumin formed 6.9 Gm. and globulin 2.8 Gm. Increased serum protein, 
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usually in the globulin fraction, had been reported frequently in cases of sarcoidosis 
When last seen, the patient had regained 14 pounds (6.4 Kg.) in weight and was 
fully active and asymptomatic. The pathologic report, made by Dr. H. Pritzker, 
was as follows: 

Gross Description.—The specimen consists of a portion of stomach. It is 10 cm 
along the lesser curvature and 23 cm. along the greater. The proximal end is 
approximately 8.4 cm. in greatest diameter, and the pyloric end is 2.5 cm. in 
greatest diameter. The external surface of the specimen is light red and smooth 
except for several clamp marks. The wall of the stomach, for the most part, is 


tf average thickness. In the pyloric region it is considerably thickened. The 


Fig. 2—Photomicrograph of gastric mucosa (x 80) showing a cluster of typical 
“sarcoid tubercle-like masses.” 


pylorus barely admits the tip of the little finger. The inner surface of the specimen 
is red and is thrown up into folds. Much blood is evident. No ulceration can be 
seen anywhere. 

Vicroscopic Description (Figs. 2 and 3).—Sections of the stomach were taken 
from the proximal and distal ends as well as from the middle portions. In all of 
them the usual architecture of stomach van be readily seen. In the pylorus there 
is considerable hyperplasia of the musculature. The striking picture in all sections, 


however, lies in the mucosa. Here there are myriads of well defined foci which 


are made up of epithelioid cells and multinucleated giant cells of the foreign body 


type. No areas of caseation are seen in these tubercle-like foci. About some of 
them there is a slight round cell infiltration. There is also a narrow zone of fibro- 
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blasts at the periphery of some. In portions of the mucosa there is a fairly diffuse 
infiltration by round and plasma cells. The blood vessels are dilated and engorged 
with red blood cells. 

Final Diagnosis —The final diagnosis was (1) Boeck’s sarcoid of the stomach, 
diffuse, (2) chronic gastritis and (3) pyloric obstruction. It is interesting to note 
that in this case, as in Gore and McCarthy's, the presenting symptoms were due 
to pyloric obstruction. Remarkable, too, is the fact that although the patient 
complained of weight loss and chronic inanition the hemoglobin content on several 
occasions was over 95 per cent, which is rarely, if ever, seen with peptic or 


Fig. 3—Photomicrograph of gastric mucosa ( 160) showing a typical lesion 
consisting of histiocytes and multinucleated giant cells. 


malignant ulceration which has progressed to this stage. This fact serves to 
emphasize the benignity of sarcoidosis, as pointed out by Longcope, and the fact 
that the mechanical obstructive factors produced all the symptoms. Elevation of 
serum protein levels, particularly in the globulin fraction, is of frequent occurrence 
and was present in this case. To all intents and purposes, the condition was limited 
to the stomach, and at no time were lesions suspected in any other viscera. The 


case is presented as one of interest, to add to the growing literature on sarcoidosis. 


SUMMARY 


A case of solitary sarcoid of the stomach has been presented, the third such 
case on record, in which the symptoms were those of pyloric obstruction. 








ARTERIOMESENTERIC DUODENAL COMPRESSION: SURGICAL TREATMENT 


EDWARD L. KETTENBACH, M.D. 
AND 
LOUIS T. PALUMBO, M.D. 
Chief of Surgical Service, Veterans Administration Hospital 
DES MOINES, IOWA 
Symptomatic compression of the third part of the duodenum is rare and is 
frequently unrecognized. Among the causes of this type of obstruction or com 
wression of the duodenum in the region of the ligament of Treitz are (1) congenital 
anomalies of the intestines, (2) accentuation of the normal angle at the duo 
denojejunal junction and (3) pressure on the duodenum by the superior mesenteric 
vessels.! It is with the last that we are herein concerned \rteriomesenteric 
duodenal compression is not found in quadrupeds, because the mesentery is directed 
ventrally.2. In man it is directed caudally and may occasionally exert a sufficient 
tug to occlude the terminal portion of the duodenum at the point at which it passes 
beneath the mesenteric pedicle. This syndrome is most frequently seen in young 
adults. Females predominate in the rate of 3 to 1. 

The typical adult patient who suffers from this malady is of the asthenic, 
visceroptotic, lordotic body habitus. He will give a history which suggests chronic, 
intermittent, incomplete, high intestinal obstruction. Weight loss may be severe. 
If a duodenal tube is passed before breakfast, a quantity of undigested food may be 
aspirated. The diagnosis is confirmed by means of oral barium studies. Under 
fluoroscopy a churning movement back and forth across the transverse portion 
of the duodenum is frequently noted. The duodenum is dilated, and motor meal 
films show retention of barium sulfate in the duodenum for several hours.* 

In the treatment of arteriomesenteric duodenal compression the medical regimen 
should be given an exhaustive trial. Depending on the degree of malnutrition, this 


may consist of complete bed rest, elevation of the foot of the bed, duodenal lavage 


From the Department of Surgery, Veterans Administration Hospital 

Sponsored by the Veterans Administration and published with the approval of 
the Chief Medical Director. The statements and conclusions published by the 
authors are a result of their own study and do not necessarily reflect the opinion or 
policy of the Veterans Administration. 
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and feeding, the knee-chest position after meals or the use of a well-fitting abdominal 
support.1> Deposition of fat in the body generally and in the mesentery in par- 
ticular is the goal of medical treatment. 

When exacerbations are frequent and the economic burden of recurrent illness 
becomes unbearable, surgical treatment must be considered. Several operative 
procedures have been used, but the majority of authors now agree that duodeno- 
jejunostomy is the operation of choice in most cases.® 


REPORT OF A CASE 
The patient was a 27 year old white man who stated that his troubles began in 
1943 while he was in the Army. Anorexia, abdominal pain and weight loss had 
developed which required repeated hospitalization in 1943 and 1944. He improved 
on bed rest and a bland diet each time. Late in 1944 hepatitis with jaundice developed, 


Fig. 1—A, rontgenogram of the gastrointestinal tract reveals considerable gastric 
and duodenal retention with dilatation of the second and third portions of the 
duodenum. Note the ptosis of the stomach and duodenum. Arrow points to first 
part of duodenum. &, three hour motor meal film. Arrow points to dilated third 
portion of duodenum with retained barium. The terminal portion of the duodenum 
is at the level of the fourth and fifth lumbar vertebrae. 


and he was hospitalized for two months. He had a second attack of jaundice in 
1946. 

He was admitted to this hospital for the first time in August 1948, complaining 
of abdominal pain and vomiting immediately after meals. A series of gastrointestinal 
roentgenograms revealed a normal stomach and bulb but rather notable dilatation 
of the second and third portions of the duodenum (fig. 1.4). Motor meal studies 
showed retained barium sulfate in the distal portion of the duodenum as late as 
three hours (fig. 1 B). The remainder of the small bowel was normal. Gastroscopic 


5. Wells, A. H.: Clinical-Pathological Conference: Presentation of a Case, 
Minnesota Med. 27: 822, 1944. Zinninger.'¢ 
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examination revealed superficial gastritis. He was placed on a high caloric diet 
and advised to assume the knee-chest position after meals or whenever any epi- 
gastric distress occurred. This maneuver apparently helped him, and he was dis- 
charged from the hospital in October 1948. 

He was readmitted two months later with the same complaints. Roentgenograms 
of the chest and the gallbladder and one made after a barium enema were normal. 
A series of gastrointestinal! roentgenograms again revealed dilatation of the 
duodenum, with obstruction near the duodenojejunal junction (fig. 2). He was 
again treated with bed rest, a high caloric diet and the use of the knee-chest 
position. His recovery was rapid and uneventful, and he returned to his job as 
driver of a creamery truck. For several months he got along well, with only an 


Fig. 2.—Anteroposterior roentgenogram reveals duodenum more completely 


outlined but dilatation less obvious 


occasional emesis. Then his symptoms became progressively more severe, and he 
was admitted to this hospital for the third time in June 1949. He had been vomiting 
profusely for five days. He appeared chronically ill and moderately dehydrated 
and showed evidence of mental depression. He was a tall, thin, asthenic person 
with moderate lumbar lordosis. Except for an old fracture deformity of the left 
knee, the physical condition was normal. 

Laboratory studies, including a complete blood count, urinalysis, serologic tests 
and liver function tests, gave normal results. Roentgenograms of the chest and 
the gastrointestinal tract and one made after a barium enema showed no change 
from previous studies. 


While he was in the hospital he continued to vomit everything he ate, and it 
was necessary to feed him parenterally. On May 2, 1949, an exploratory laparotomy 
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Fig. 3.—Compression of the duodenum by the superior mesenteric vessels, noted 
at operation. 
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_ _ Fig. 4.—Operative procedure. Partial gastric resection with postcolic gastro- 
jeyunostomy. 
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was performed. There was severe generalized visceroptosis. The third portion 
of the duodenum lay just above the sacral promontory. There was a sharp kink 
at the ligament of Treitz, and the third portion of the duodenum was constricted 
where it passed beneath the superior mesenteric vessels (fig. 3). The duodenum 
proximal to this point was markedly dilated. The stomach was dilated and had a 
fishhook configuration. It extended into the pelvis. A partial gastric resection 
with posterior gastrojejunostomy was performed (fig. 4). 

His postoperative convalescence was entirely uneventful, and he was ambulatory 
on the first postoperative day. He has now been followed for a period of five 
months. His preoperative weight was 124 pounds (56 Kg.), his average weight 
135 pounds (61 Kg.) and his present weight 150 pounds (68 Kg.). He is working 
steadily and has had no nausea, vomiting or abdominal pain sirtce his operation. 


SUMMARY 
A case of arteriomesenteric duodenal compression which was successfully treated 
is presented. The various causes of obstruction of the second and third portions 
of the duodenum are outlined. Medical treatment of the adult patient should be 
given a thorough trial prior to surgical intervention. The surgical procedure 
usually advocated in cases of duodenal obstruction caused by the mesenteric vessels 
is duodenojejunostomy. According to our survey of the literature and to our 
present knowledge, this is the first case in which minimal gastric resection with 
postcolic gastrojejunostomy was performed in the surgical treatment of the 
condition. 
ADDENDUM 


Seventeen months after operation the patient has no complaints. He has been 
completely relieved of his former distress. 


SPECIAL NOTICE 


For the general information of indexers, catalogers and library personnel with 


reference to the listing of the new title of this journal, we advise that the 
Quarterly Cumulative Index Medicus policy be followed. The Quarterly Cumu- 
lative Index Medicus with its volume 49 (January-June 1951) will list this journal 
under the new title, so that the letters A. M. A. will be included as an integral 
part of the title. For the completion of volume 48 (July-December 1950) the 
Quarterly Cumulative Index Medicus will continue to use the old title, without 
adding the designation A. M. A. 








Surgical Forum 


“INTERVAL” APPENDECTOMY (THE DELAYED OPERATION IN ACUTE APPENDICITIS) 

A number of queries have been made as to the place of “interval’’ appendectomy in the 
treatment of acute appendicitis. It is clear that these questions really refer to the policy of 
deferring operation until the process subsides and doing an appendectomy later. On the basis 
of some of the questions, it seems that the introduction of chemotherapy has apparently 
had a considerable influence in justifying many practitioners in advocating the so-called deferred 
or delayed operation. In presenting various aspects of this problem to the members of the 
Editorial Board, several interesting differences of opinion were encountered, at least in 
certain types of cases. The answers to a series of questions will be summarized under two 
main headings, first, the policy in regard to the question of deferring operation in a patient 
with clinical acute appendicitis, and second, the related problem of the probability of error 
in making a clinical diagnosis of acute appendicitis. 

1. Urgency of operation. There was in general unanimous agreement that prompt operation 
was indicated for practically all patients with a diagnosis of acute appendicitis. Exceptions to 
this rule, however, aroused some differences of opinion. In all but three replies, delay was 
recommended only for those patients who were unprepared for operation at the time of admission, 
as, for example, patients with circulatory impairment, dehydration, gastric retention, diabetic 
acidosis or cardiac decompensation. Delay in these cases was utilized only for purposes of 
controlling these complications and might require an interval af several hours to perhaps 
24 hours. In all cases, however, the principle of prompt operation was still carried out. 

In two replies, postponement of operation was recommended as a definite policy in “some 
cases.” These cases were described as those in which the infection was obviously subsiding. 
It is not entirely clear how the decision was made as to whether the infection was subsiding. 
The presence of a mass in itself was considered important as evidence of localization and thus 
that the infection was subsiding. One surgeon used as evidence a definite fall in the temperature 
during observation for 12 to 24 hours. In the absence of a definite mass, the general clinical 
behavior of the patient was used as a measure of subsidence. In such a case, however, 
postponement of operation seemed to be indicated only when there was sufficient reason for 
not operating on the patient at that particular time. Otherwise, prompt operation was 
recommended, just as if the patient came in at the height of the attack. Postponement of 
operation when a definite mass was present was recommended in the belief that the risk of 
operation would be much less when the mass had entirely subsided. It should be emphasized, 
however, that this was a minority opinion. 

In only one reply was delayed operation unequivocally recommended in certain cases not 
showing signs of subsidence. This type of case was described as the patient with “spreading 
or full-blown peritonitis.” In such a case, operation was considered to be too hazardous, and 
delay was advocated along with careful observation and full nonoperative therapy as a definite 
policy until the infection had completely subsided. 

2. Percentage of error. It was of some interest to inquire about the frequency of error, 
i. e., the number of patients operated on with a diagnosis of acute appendicitis in whom 
the appendix was normal and no other surgical lesion found to explain the symptoms. The 
incidence varied considerably from about 10 to 33 per cent; that is, of all patients operated on 
for acute appendicitis, no surgical lesion ‘was found in from 10 to 33 per cent. It is significant, 
however, that three surgeons who placed their figures on the high side, or 33 per cent, 
justified this experience as part of a deliberate policy. They pointed out that diagnosis is 
often impossible to make and that when the error is much below 33 per cent there was a strong 
possibility that many patients might not be operated on who actually did have acute appendicitis. 
They frankly admitted this error both to themselves and to the patients or families, feeling 
that it is justified in order to avoid the greater error of not operating on patients with a 
potentially perforating lesion. 

It would seem that the consensus from these answers was that delay in operation for acute 
appendicitis or for peritonitis resulting therefrom is justified only for the purpose of adequately 
preparing the patient. Delay would also be justified in a case in which the process was 
obviously subsiding and in which there was some reason for not doing an appendectomy at 
that particular time. So great is the importance of prompt operation for acute appendicitis 
that a degree of error of between 10 and 33 per cent seems to be justified. 
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